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I. On the Direction qf the Wind at the Boyal Observatory ^ Oreentoichj in 
the Ten Years ending December 1870. By James Olaisheb, F.E.S. 

Ten years since, I presented to the Society a paper on the Direction of 
the Wind in the Twenty Tears ending December 1860. I have now the 
honour of presenting another paper on the observations made at Green- 
wich in the Ten Tears ending December 1870. The directions of the 
wind used are those recorded by Osier's self-registering anemometer, and 
therefore show the direction of the current of air at a point about 70 feet 
above the ground, and 200 feet above the level of the sea. 

As in the preceding paper it was pointed out that there had been a 
marked difference in the general direction of the wind in the years 1848 
to 1856 from those preceding 1848 and those following 1856, I formed 
a similar Table of prevailing direction in each month in a manner similar 
to those formed for the twenty years ending 1860, and which is as 
follows : — 
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Table I. Shovtiig'ifio prevailing Direction of the Wind at Greenwich, in 
cfVery 'Month from January 1861 to December 1870. 



• • 



:.%«.'• 


January. 


February. 


March. 


April. 


May. 


June. 


• 1861. 
1862. 

'863- 
1864. 

1865. 

1866. 

1867. 

1868. 

1869. 

1870. 


S.W. 

S.W. 

S.W. 
S.E., S.W. 
S.W., W. 
S.W., w. 

S.W. 

S.W. 
S., S.W. 
variable 


S.W. 

variable 

S.W. 
N., S.W. 

S.W. 
S.W., w. 

S.W. 
S.W., w. 

S.W. 
N.E., S. 


S.W., W. 
S.W. 

variable 
variable 

N. 
variable 

N.E. 

S.W., w. 

N., N.E. 

NR 


N.E., E. 

S.W. 

S.W. 
variable 

S.W. 
E., S.W. 

S.W. 

S.W., N. 

N.E., S.W. 

S.W. 


N., N.E. 

s.w.,w. 

N.E. 

N. 

S.W. 
variable 
E., S.W. 

S.W. 

N.E., S.W. 

S.W. 


N.E., S.W. 
S.W., W. 
S.W., W. 

S.W. 

N. 

S.W., w. 

N., S.W. 

S.W. 

variable 

S.W., W. 


Years. 


July. 


August. 


September. 


October. 


November. 


December. 


1861. 
1862. 
1863. 
1864. 
1865. 
1866. 
1867. 
1868. 
1869. 
1870. 


S.W. 

S.W., W. 

variable 

S.W. 
S.W., w. 

variable 
S.W. 

N., S.W. 

S.W. 
S.W., w. 


S.W., w. 
S.W. 
S.W. 

variable 
S.W., W. 
S.W., W. 

S.W. 

S.W. 

N.E., S.W. 

N., N.E. 


S.W., w. 
N.E., S.W. 

S.W. 

S.W. 

S.W. 

S.W. 

S.W. 

N.B., S.W. 

S.W., w. 

8.W. 


N.E., S.W. 

S.W. 

S.W. 

variable 

variable 

JX.jli.f s. W^. 

S.W. 

S.W., w. 

variable 

S.W. 


S.W. 
variable 

S.W. 

S.W. 

S.W. 

S.W. 
N., S.W. 
N., N.E. 
S.W., w. 

8.W. 


N.E.. S.W. 

S.W., W. 

S.W., W. 

variable 

S.W. 

S.W. 
variable 

S.W. 
N., S.W. 

N.E. 



By collecting these several directions together in each year, we learn 
that the prevailing direction of the wind was — 



In the year 1861 :— 
S.W- for 7 months. 
N.E. for 2J months. 
W. for IJ month. 
E. for i month. 
N. for J month. 

In the year 1862 :— 

S.W. for 7J months. 
W. for 2 months. 
N.E. for i month. 
Variable for 2 months. 

In the year 1863 :— 
S.W. for 8 months. 
N.E. for 1 month. 
W. for 1 month. 
Variable for 2 months. 

In the year 1864j : — 
S.W. for 5 months. 
N. for Ij month. 
S.E. for i month. 
Variable for 6 months. 



In the year 1865 : — 

S.W. for 7i months. 
N. for 2 months. 
W. for IjJ month. 
Variable for 1 month. 

In the year 1866 :— 
S.W. for 6 months. 
W. for 2 months. 
E. for i month. 
N.E. for i month. 
Variable for 3 months. 

In the year 1867 :— 

S.W. for 8i months. 
N.E. for 1 month. 
E. for ^ month. 
N. for 1 month. 
Variable for 1 month. 

In the year 1868 :— 
S.W. for 8 months. 
N. for IJ month. 
W. for H month. 
N.E. for 1 month. 
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In the year 1869 :— In the year 1870 :— 

S.W. for 5| months. S.W. for 6 months. 

N.E. for 2 months. N.E. for 8 months. 

W. for 1 month. S. for ^ month. 

S. for i month. N. for J month. 

N. for 1 month. W. for 1 month. 

Variable for 2 months. Variable for 1 month. 

Treating the observations in this general way, we find that the S.W. 
appears to have been the prevailing wind on the average in 7 months of 
each year, being identical in value to that found from the years 1841 to 
1860, the observations being treated in a similar way. 

In the years 1863, 1867, and 1868 it was the prevalent wind in 8 
months, and in the year 1864 and 1866 in 5 or 6 months only. 

The S. wind in these ten years was the prevalent wind for about i a 
month in each of the years 1869 and 1870. 

The S.E. wind was also prevalent for about | a month in the year 1864. 
This wind was less frequent after the year 1868 than previously. 

The E. was the prevalent wind for about | a month in the years 1861, 
1866, and 1867, and has been more prevalent than in the years before 
1861. 

The N.E. wind was prevalent, upon the average, somewhat more than 
1 month per year, being less frequent than in the years 1841 to 1860. 

The N. was, on the average, the prevailing wind 1 month in the years 
1861 to 1870, showing a marked increase from the years previous to 1861. 

The N. W. wind was not the prevailing wind for a single month in these 
ten years, showing as marked a decrease as the N. wind had shown an 
increase. 

The W. wind was, on the average, prevalent for | a month, showing a 
considerable increase over the results, as found previous to the year 1861. 

But these results are deceptive, and of no practical value, being based 
on the prevailing winds only, to the exclusion of all others ; yet in their 
broad features they are interesting, when compared with the results from 
other places similarly found, and as exhibiting marked difference in the 
general direction of the wind in different years ; they are also valuable 
when compared with results deduced from self-registering anemometers, 
simultaneously recorded, the difference exhibiting the amoimt of error 
introduced by the use of prevailing winds alone, and hence the probable 
amount of error at stations where instruments are not used. 

The much more valuable, but far more laborious discussion, is that based 
upon instrumental records, which include every variation of direction, and 
the exact time of continuance of every wind. The following results are 
entirely based upon the self-registering traces by Osier's anemometer, the 
action of which will now be explained. 

A large vane, which is turned by the wind, and from which a vertical 
spindle proceeds down nearly to the table in the north-western turret of 
the ancient part of the Observatory, gives motion by a pinion upon the 
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spindle to a rockwork carrying a pencil. This pencil makes a mark upon 
a paper fixed to a board, which is moved uniformly in a direction trans- 
verse to the direction of the rack-motion. The movement of the board is 
affected by means of a second rack connected with the pinion of a clock. 
The paper has lines printed upon it corresponding to the positions which 
the pencil must take when the direction of the vane is N., E., S., or W. ; 
and also has transversal lines corresponding to the positions of the pencil 
at every hour. 

The hours of prevalence of every wind were thus self-recorded, and on 
every day between midnight and midnight, the number of hours of con- 
tinuance of each wind, referred to eight points of the compass, were 
extracted ; and in this way the total number of hours of each wind on every 
day from 1861, January, to 1870, December, became known. These were 
then formed into monthly Tables, of which the following two, the one for 
January 1861, and the other for January 1862, are specimens. 

The first entry in this Table, viz. N.E. 11, shows that during the day 
the wind blew from the N.E. for 11 hours ; it is not to be inferred that it 
did so continuously, but only that 11 hours is the total time during which 
the air passed from the N.E. during the day. 

' By comparing these two Tables together, it will be seen how difierent 
the two months are : in the one there was the greatest number of nearly 
calm hours in the whole series in any month, whilst in the other, there was 
not one hour which could be designated as calm, or nearly so. 

By taking the sums under each direction in every month, as shown 
in these two Tables, the numbers in the Tables 1861 to 1870 were 
formed : — 



Month and Day. 


Direction of the Wind, as deduced from Osier's Anemometer. 


Number of Hours of prevalence of each Wind, referred 
to different points of Azimuth. 


Number 

of Calm 

or nearly 

Cabn' 

Hours. 


N. 


N.E. 


E. 


S.E. 


S. 


S.W. 


W. 


N.W. 


1661. 

January 1 ,...., 

„ 2 


... 
... 

... 
•*. 

... 

lO 

2 

• .• 

... 

• . • 


II 

»4 

... 

... 

••. 
5 

» • ■ 

• •• 

• •• 

• •• 

• •• 

• •• 

• •• 

• • • 

• • • 

• • • 

• •• 


••• 
II 

* • • 


• •• 

• •• 

• • • 

17 
... 
**. 
» • • 

... 
••• 
... 
. . 
... 
I 

• •• 

• • • 


... 
6 

ID 

• •• 

• • • 

• •• 


9 

•.. 
... 
••• 
••• 

• a. 
... 
... 

• •• 

»3 

6 

... 

••• 
••• 


2 
... 


2 

• •• 

• •• 

• • • 

4 

7 
••• 

.•• 

... 

... 

••* 
. •• 

... 


24 

*4 

7 

5 

«5 

i8 

24 

»4 
II 

8 

12 

»4 
»4 


„ 3 

4. 


„ 5 


„ 6 


7 


„ 8 

„ 9 


,. 10 

„ 11 

,. 12 


,. 13 

„ 14 


„ 15 


„ IB 


„ 17 


„ 18 ,... 
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Direction of the Wind, as deduced from Osier's 


Anemometer. 


MonUi and Day. 


Number of Hours of prevalence of each Wind, referred 


Number 


to different points of Azimuth. 




of Calm 








or nearly' 
Calm 




















N. 


N.E. 


E. 


S.E. 


S. 


S.W. 


W. 


N.W. 


Hours. 


1861. 




















Januanr 19 

.. 20 


• • • 


• • « 




• •• 


* •• 


• •• 


12 


• • • 


2 


10 


• •• 


• • • 




• • * 


... 


••• 


24 








.. 21 


••• 


• • ■ 




■ • • 


•*. 


• • • 


^4 








.. 22 


• •• 


• •1 




• • • 


.•• 


• • • 


24 








.. 23 


• •• 


• ■ 1 




• • • 


... 


• • • 


^4 








„ 24 


• • • 


• •• 




• • • 


... 


10 


H 








„ 25 


• ■ • 


• •« 




• •• 


... 


• •• 


»4 








.. 26 


• •• 


• • ■ 




• •• 


... 


• • • 


10 


14 






., 27 


• •• 


• •■ 




• •• 


... 


3 


17 


4 




• 


.. 28 


• • • 


• •< 




• •• 


... 


... 


M 








„ 29 


• •• 


• • * 




• •• 


... 


... 


... 


• •• 


.•• 


M 


n 30 


• •• 


• • 1 




• • • 


••t 


.«. 


12 


• • • 


.•• 


12 


„ 31 


« • • 


• •1 




• •• 


••• 


18 


6 








Total 


12 


64 


35 


18 


47 


267 


20 


15 


266 


1862. 










• 










January 1 


5 


18 


.•• 


• •• 


• •• 


• •• 


I 






., 2 


... 


H 
















» 3 


.•• 


.*• 


2 


• •• 


• •• 


9 


II 


2 




„ 4 


lO 


••• 


• •• 


• •• 


• • • 


••• 


S 


9 




» 6 


13 


... 


• •• 


• •• 


• •• 


.•* 


7 


4 




.. 6 

.. 7 


4 


... 


• •• 


■ •• 


• • • 


4 


10 


6 




... 


••• 


■ • • 


• •• 


• •• 


24 








„ 8 


••• 


• 
... 


• •• 


• • • 


• • • 


'9 


S 






., 9 


.*. 


... 


« •• 


• •• 


• • • 


24 








„ 10 


.•a 


... 


• • • 


• ■• 


• •• 


>9 


5 






.. 11 


• •• 


... 


• •• 


• • • 


a • • 


IS 


9 






» 12 


• •• 


••• 


• • • 


• •• 


2 


IS 


4 


3 




., 13 


• •• 


... 


• • • 


• •• 


2 


5 


8 


9 




« 14 


••• 


8 


4 


3 


7 


2 








„ 15 


.•• 


18 


6 














.. 1« 


*•• 


• •• 


9 


8 


7 










.. 17 


• •• 


«.i 




••* 


24 












» 18 

., 19 


... 


••) 




••. 


H 












• •• 


•• 




•*• 


H 












» 20 


• •• 


.•< 




.•• 


24 












,. 21 


*•• 


..< 




18 


6 












„ 22 


... 


• • 




... 


6 


8 


10 








„ 23 


... 


•• 




... 


8 


II 


5 








., 24 


• •• 


•* 


* 


... 


•*• 


3 


21 








., 26 


4 


•• 




••• 


*.• 


... 


13 


4 


3 




., 26 


... 


« * 




... 


••• 


4 


20 








» 27 


••• 


.. 




• • • 


4 


»9 


I 








» « 


... 


•» 




... 


... 


10 


14 








„ 29 


••• 


•• 




... 


... 


• •• 


12 


12 






» 30 


..• 


*. 




... 


... 


• •• 


• •• 


»4 






„ 31 


... 


• • 




••• . 


... 


• •• 


• •• 


H 






Total 


36 


68 


39 


131 


73 


232 


129 


36 
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Tables II. to XI. Showing the Number of Hours of prevalence of each 
Wind in every Month in each of the years 1861 to 1870, referred to 
the different roints of Azimuth. 

Table II. 



1861. 
Months. 



January ... 
February 

March 

April 

Ifoy 

June 

July 

August ... 
Sejrt^mber 
October ... 
November 
December 



Number of Hours of prevalence of each Wind, referred 
to diJBferent points of Azimuth. 



N. 



N.E. 



12 


«♦ 


35 


*5 


87 


14 


36 


2 


13 


85 


139 


211 


188 


«7S 


75 


99 


138 


117 


8 


2 


16 


5 


5 





6z 


*5 


3 


n 


178 


104 


42 


42 


4 


22 


162 


88 



E. 



S.E. 



18 

55 
o 

8 

28 

1^ 

5 
20 

137 
6 

81 



S. 



47 

79 

7 

o 

H 

17 
46 

33 
66 

89 

14 
69 



S.W. 



267 
262 
249 

34 

75 
202 

440 

353 
318 

182 

373 
148 



W. 



20 

47 
265 

48 

70 

81 

157 

268 

194 

18 

157 
78 



N.W. 



15 
42 

128 

66 

40 

30 

49 

71 
32 

10 

82 

58 



Number 

of Calm 

or nearly 

Calm 

Hours. 



266 
61 

44- 
129 

79 
o 

o 

4 
o 

3 

o 

38 



During this year 
The N.jwind was most prevalent in May, and least in July and August. 

March and July. 

August. 

March. 

April 

April. 

January and Oct. 

October. 
In the months of June, July, Sept., and Nov. there was not a calm hour. 

Table III. 



n 


N.E. 


99 


91 


99 


May, „ 


n 


E. 


99 


99 


99 


April, „ 


n 


S.E. 


99 


99 


99 


October, „ 


99 


S. 


99 


99 


99 


Feb., Oct., „ 


99 


S.-W. 


99 


99 


>» 


July, 


99 


w. 


99 


99 


99 


Mar., Aug., „ 


99 


N.W. 


91 


99 


99 


March, „ 



1862. 
Months. 



January ... 
February 
March ... 

April 

Ifoy 

June 

July 

August ... 
September 
October ... 
November 
December 



Number of Hours of prevalence of each Wind, referred 


Number 




to dmerent points of Azimuth. 






of Calm 

or nearly 

Calm 


















N. 


N.E. 


E. 


S.E. 


S. 


S.W. 


W. 


N.W. 


Hours. 


36 


68 


39 


131 


73 


232 


129 


36 





60 


84 


95 


133 


50 


78 


116 


24 


3* 


43 


160 


80 


63 


29 


278 


48 


«9 


44 


12 


»74 


6 


64 


10 


285 


125 


35 


9 


7 


88 


62 


68 


3» 


225 


180 


63 


20 


70 


35 


3 


14 


15 


249 


210 


103 


21 


43 


13 


7 


»3 


H 


319 


282 


43 





66 


116 


21 


42 


7 


252 


144 


39 


57 


30 


197 


64 


5» 


49 


228 


55 


12 


33 


47 


63 


62 


48 


J5 


291 


165 


H 


29 


179 


134 


40 


23 


65 


no 


72 


10 


87 


49 


• 


7 


89 


50 


282 


188 


79 






During this year 
The N._wind was most prevalent in Nov., and least in April and May. 

December. 
June. 
June. 

April and August. 
February. 
March and Sept. 
Sept. and Nov. 
Jh the months of January^ July, and Dec. there was not a calm hour. 



99 


N.E. 




9> 


99 


Sept., 
Feb., 


19 


E. 




99 


II 


99 


S.E. 




9» 


n 


Feb., 


99 


S. 




»9 


99 


Jan., 


99 


S.W. 




>9 


99 


July, 


99 


W. 


99 


» 


99 


July, 


// 


N.W. 


» 


99 


9» 


June, 



9f 

19 
»9 
99 
99 
» 
9> 
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Table IV. 



1863. 
Months. 



January 

February 

March 

April 

Ifoy 

June 

July 

August 

Sej^mber 

October 

November 

December 



Number of Hours of preralence of each Wind, referred 
to different points of Azimuth. 



N. 



17 
29 

65 

49 

41 

41 
109 

36 

4 
26 

48 
26 



N.E. 



92 

13 

72 

86 
251 

41 

120 

»5 
I 

II 

28 



E. 



13 

54 
22 

41 
82 

30 

4» 

54 
o 

59 
40 

»3 



S.E. 



58 

58 
61 

37 

19 

67 

79 

33 
10 

131 

83 
9 



S. 



72 

2 

49 
16 

6 

32 

44 
38 
70 

77 
100 

24 



S.W. 



340 

314 

155 
214 

175 
263 

126 

412 

376 

303 
337 

314 



w. 



84 

104 
III 

105 
118 

195 
97 

93 
204 

35 
67 

234 



N.W. 



55 

5* 
109 

120 

42 

40 

56 

38 

24 

6 

14 
88 



Number 

of Cftlm 

or nearly 

Calm 

Ilours. 



13 
46 

I03 

5» 
10 

II 

7» 

15 

31 
96 

3 
26 



During this year 
The N. wind was most prevalent in July, and least in September. 



99 


N.K 


n 




99 


May, 


99 


E. 


tf 




19 


May, 


n 


S.E. 


99 




99 


October, 


99 


S. 


M 




99 


November, 


99 


S.W. 


i> 




99 


August, 


n 


W. 


99 


99 


99 


December, 


99 


N.W. 


99 


99 


99 


April, 



99 



Sept. and Dec. 

September. 

Sept. and Dec. 

February and May. 

July. 

October. 

Oct. and November. 



Table V. 



1864. 
Months. 



January .. 
February 

March 

April 

Hby 

June 

July 

August .., 
Sej^^mber 
Odober .. 
NoTember 
December 



Number of Hours of prevalence of each Wind, referred 


Number 


to diflferent points of Azimuth. 




of Calm 










or nearly 
Calm 


















N. 


N.E. 


E. 


S.E. 


S. 


S.W. 


W. 


N.W. 


Hours. 


4» 


87 


106 


221 


47 


207 


13 


II 





182 


158 


56 


22 


20 


202 


36 


20 





71 


122 


128 


54 


20 


»95 


64 


4' 


49 


66 


69 


106 


42 


40 


"5 


31 


37 


214 


193 


65 


89 


59 


61 


9« 


55 


5' 


80 


51 


^3 


33 


6 


78 


307 


163 


46 


'3 


89 


91 


48 


'3 


12 


^95 


74 


43 


79 


122 


26 


28 


7 


23 


171 


114 


66 


187 


»5 


8 


18 


H 


77 


382 


122 


27 


47 


80 


'39 


114 


51 


53 


136 


39 


45 


87 


76 


84 


21 


63 


90 


280 


20 


14 


72 


43 


139 


97 


97 145 »97 


>5 


II 






During this year 
The N. jwrind was most prevalent in May, and least in September. 

September. 
September. 
June and August. 
July. 
May. 

December. 
January and Dee. 
In the months of Jan., Feb., and Dec. there was not a calm hour. 



99 


N.E. 




99 


99 


February, 


99 


E. 




99 


99 


March, 


99 


S.B. 




» 


99 


January, 


99 


8. 




19 


99 


December, 


99 


S.W. 




99 


19 


September, 


99 


W. 




99 


19 


June, 


99 


N.W. 




»> 


91 


August 



8 
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Table VI. 



[187 J 



1865. 
Months. 



January ... 
February 

March 

April 

Maj 

June 

July 

August ... 
September 
October ... 
NoTember 
December 



Number of Hours of prevalence of each Wind, referred 
to different points of Azimuth. 



N. 



62 

82 

248 

134 
55 
5* 
27 

51 
69 

66 



N.E. 



75 

91 

59 

79 

43 

67 
30 

^5 
98 

51 
74 
48 



E. 



20 

49 
61 

100 

24 

56 
6 

7 

38 

58 
18 

14 



».£. 



17 
23 

55 
62 

35 
94 
»5 

72 

59 
90 

96 



S. 



S.W. ! W. N.W. 



Number 

of Calm 

or nearly 

Calm 

Hours. 



67 
48 
>5 
37 

41 
10 
29 

20 
28 

63 
125 

95 



248 
200 

82 
136 
408 

76 
267 

^37 
139 

121 

168 

a55 



167 

65 

72 

35 
40 

73 

154 
164 

100 

122 

83 

5» 



37 

47 

87 
27 

15 
69 

63 
79 

30 

3» 
28 






5> 

67 

65 

»54 
100 

141 

"5 
H7 
193 

189 
61 

90 



During this year 
The K. wind was most prevalent in March, and least in September. 



9> 



N.B. 

E. 

S.E. 

8. 

S.W. 

W. 

N.W. 



99 


99 


99 


September, „ 


99 


99 


99 


April, „ 


99 


99 


99 


December, „ 


99 


99 


99 


November, „ 


99 


91 


99 


May, „ 


99 


99 


99 


Jan. andAug., „ 


99 


99 


99 


March, „ 



August. 

July and August. 

August. 

June. 

June. 

April. 

May. 



Table Vn. 



1866. 
Months. 



January ... 
Felnmary 
Ifaroh ... 
April 

i^y 

Jane 

July 

August .., 
Se^mbmr 
Od»ber ... 
Korember 
December 



Number of Hours of prevalence of each Wind, referred 
to different points of Azimuth. 



N. 



18 

70 
125 

37 

04 
76 

SO 
21 

118 

4» 
8 



N.B. 



II 

30 
127 

6s 

106 

74 

99 

27 

22 
i6s 

2 



E. 



30 

170 

126 

63 

67 

as 

IS 

95 

13 
21 



S.E. 



10 

o 

3* 

S5 

SO 

43 
27 

32 

4S 
63 

^3 
II 



S. 



50 
24 
88 
22 
8 

Sa 

'S 

74 
121 

S3 
64 

9S 



8.W. 



372 

119 

171 

ISO 
291 

133 
214 

337 

138 
310 

374 



W. 



206 

178 

84 

91 

70 

107 
164 
152 

79 

as 

169 
166 



N.W. 



46 

50 

49 
II 

3> 

66 

107 

»S 

>9 

8S 
22 



Number 

of Gabu 

or nearly 

Cahn 

Hours. 



29 

63 
90 

98 
138 
42 
97 
63 

65 
68 

12 
4S 



During this year 
The N. wind was most prevalent in March, and least in December. 



99 


N.B. 


99 


99 


E. 


99 


99 


S.B. 


99 


99 


S. 


>» 


99 


S.W. 


» 


99 


w. 


99 


99 


N.W 


99 



99 



»> 



W 



» 



» 



99 



99 



99 


October, „ 


Nov. and Dec. 


» 


April, 


Jan. and Feb. 


99 


October, „ 


February. 


M 


September, „ 


May. 


99 


Jan. and Dec., „ 


March. 


99 


January, „ 


October, 


99 


August, 


April. 
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Table VIII. 



1867. 
Months. 



Number of Hours of prevalence of each Wind, referred 
to diiferent points of Azimuth. 






January... 
February 
March ... 
April 

mLj 

June 

July 

August ... 
September 
October ... 
November 
December 



N. 



ICO 
20 

88 

36 

73 
209 

50 
3a 

75 
76 

160 

I2X 



N.E. ! E. 



38 

36 

276 

as 
125 

89 

73 
29 

63 
37 
96 

77 



56 
63 

»34 
22 

138 

35 
72 

53 

39 

22 

16 
21 



S.E. 



55 

^5 
24 

27 

87 

33 
69 

54 

38 
69 

32 

12 



S. 



83 
76 

37 
62 

"5 
36 

68 

77 

91 
119 

33 
62 



S.W. 



226 
292 
III 
288 
142 
187 
254 

444 
296 

^95 

175 
146 



W. 



76 
128 

31 
194 

24 

61 

85 
38 

73 

75 
70 

131 



N.W. 



97 
12 

31 
48 
20 
69 
60 

17 

37 

46 

87 
103 



Number 

of Calm 

or nearly 

Cabn ' 

Hours. 



13 

20 

12 

18 

20 

I 

13 
o 

8 

5 

5' 

71 



During this year 
The N. wind was most prevalent in June, and least in February. 

April. 
November. 
December. 
November. 
March. 
May. 
February. 



n 
» 
tf 
n 
n 
n 



N.B. 

E. 

S.E. 

S. 

8.W. 

W. 

N.W. 



n 
n 
» 
n 
» 
n 
9* 



n 
99 

9> 
99 
99 

» 



9> 

>9 
>9 
»> 
II 



March, 

Mar. and May, „ 

May, „ 

October, „ 

Sept.andOct.,, 

April, 

December, 



19 



99 



In the month of Aug. there was not a calm hour, and one only in June. 



Table IX. 



1868. 
Months. 



January... 
February 
March ... 

April 

mj 

June 

July 

August ... 
Sej^ember 
Oi^ber ... 
November 
December 



Number of Hours of prevalence of each Wind, referred 
to different points of Azimuth. 



104 

»5 
74 

134 
26 

109 

182 

55 
18 

55 
166 

18 



N. N.E. E. 



14.0 

4 
30 

81 

9> 
90 

141 

51 
182 

56 
165 

13 



8 

o 
o 

53 
120 

30 

53 
75 
97 
18 

25 
21 



S.E. 



24 

o 

16 

37 
37 
20 
23 
81 
69 
26 
6 



t 



S. 



39 

78 
84 

87 
103 

5* 

34 

97 
72 

79 

55 
121 



S.W. 



246 

33' 

273 
169 

264 

211 

175 
213 

140 

222 

123 

350 



W. 



87 
189 

172 

67 

37 
100 

63 

132 
46 

187 
62 

100 



N.W. 



26 
69 

54 

47 
6 

87 
58 
21 

7 
38 

17 
8 



Number 

of Calm 

or nearly 

Calm 

Hours. 



70 
o 

4» 

21 
15 

l^ 
89 

63 
61 

51 



During this year 
The N. wind was most prevalent in July, and least in September and Dec. 

February. 
Feb. and March. 
February. 
July. 

November. 
May. 

May and September, 
In the month of February there was not a calm hour. 



99 


N.E. 


19 


99 


99 


September, „ 


»> 


E. 


99 


99 


99 


May, 


99 


S.E. 


99 


99 


99 


August, 


n 


8. 


99 


99 


99 


December, „ 


J9 


S.W. 


99 


99 


>9 


December, „ 


99 


W. 


99 


99 


99 


Feb.andOct. „ 


» 


N.W. 


91 


99 


>l 


June, „ 



10 
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Table X. 



1869. 

Months. 



January . . . 
February 
March ... 

April 

May 

June 

July 

August ... 
September 
October ... 
November 
December 



Number of Hours of prevalence of each Wind, referred 
to different points of Azimuth. 



N. 



N.E. 



3 


6 


37 


32 


30 


9 


179 


267 


37 


64 


'39 


103 


54 


202 


138 


132 


155 


»5 


57 


lOg 


55 


71 


136 


59 


22 


3» 


»5 


95 


21 


»5 


72 


21 


12 


133 


122 


57 



E. 



S.E. 



170 

4 
50 

II 

20 

58 

50 

54 

97 

H 
8 



S. 



S.W. 



196 

5» 

31 

60 

46 
32 
30 
21 

74 

56 
32 

77 



246 

347 
61 

237 

170 

190 

267 

173 
328 

181 

260 

199 



W. 



37 

156 

46 

61 

5» 

79 
89 

114 
166 
130 

195 
65 



N.W. 



43 
69 

16 

16 

60 

39 
72 

4 
118 

105 
7' 



Number 

of Calm 

or nearly 

Calm 

Hours. 



49 
o 

4 

3 
I 

27 

4» 
48 
16 
21 

9 
12 



During this year 
The N. wind was most prevalent in March, and least in January. 



99 
M 
99 
99 
99 
99 



N.E. 

E. 

S.E. 

S. 

S.W. 

w. 

N.W. 



99 
II 
99 
99 
99 
99 



99 
9> 
99 
99 
19 
99 



99 
99 
99 
99 
>l 
19 



March, 

May, 

January, 

January, 

February, 

November, 

October, 



99 
99 

19 
99 
19 
II 



January. 

February. 

February. 

August. 

March. 

January. 

January. 



„ i^.w. „ „ „ KJCioDGTy „ januaiy. 

In the month of Feb. there was not a calm hour, and one only in May 



Table XI. 



1870. 
Months. 



January..., 
February 
March ... 

April 

May 

June 

July 

August ... 
September , 
October... 
NoTember 
December < 



Number of Hours of preralenoe of each Wind, referred 
to different points of Azimuth. 



N. 



54 

34 
130 

61 

63 
96 

60 

164 

19 
48 

77 
138 



N.E. 



125 
192 
262 

34 
105 

97 
"5 
185 
109 

70 

67 
210 



E. 



36 

S» 
28 

84 

63 
21 

67 

44 
122 

62 

43 
69 



S.E. 



81 
62 

'9 

51 
66 

»S 

4* 
23 

S6 

»5 
60 

65 



S. 



lOI 

135 
48 
44 
3» 

35 
16 

46 

55 

67 
23 



S.W. 



223 
III 

"5 
201 

298 

193 

217 

118 

218 

264 

238 

106 



W. 



68 

43 

5* 
118 

46 

177 

141 

81 

95 
156 

121 
73 



N.W. 



Number 

of Calm 

or nearly 

Calm 

Hours. 



12 

36 

87 

84 

44 

93 
61 

105 

27 

64 
28 
29 



44 

7 

3 

43 
28 

4 
6 

8 

28 

o 

>9 
3' 



During this year 
The N. wind was most prevalent in August, and least in September. 



n 


N.E. 


99 


99 


99 


March, 


99 


April. 


n 


E. 


M 


99 


99 


September, 


99 


June. 


99 


S.E. 


99 


99 


99 


January, 


99 


March. 


n 


S. 


99 


99 


99 


February, 


99 


June. 


jf 


s.w. 


99 


99 


99 


May, 


99 


December. 


99 


w. 


99 


99 


99 


June, 


99 


February. 


yf 


N.W. 


99 


)9 


99 


August, 


99 


January. 



In the month of Oct. there was not a calm hour. 
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Bj taking the Boma of the hours of prevalence of each wind from these 
Tables we obtain Table XII., which shows the total number of hours of 
prevalence of each wind for every year in the whole period. 

Tabu XII. Showing the Number of Hours of prevalence of each Wind 
in the Years 1861-70. 





Nomber of Hoon the U«ui dinutum of tb» 








Wind WW— 














». 


nj:. 


E. 


S.E. 


a 


S.W. 


W. 


N.W. 


N. 


£. 


8. 


W. 


iS6i. 


607 


1019 


6S0 


410 


481 


1901 


1401 


61, 


614 


.41S 


'19<) 




1.6S 


i86i. 


6+. 




486 






2<», 


1714 


4K7 


1"i 






..98 




M^. 






460 


«.4S 












Mil 


..SI 






iKlH. 








64, 




»178 










.674 






iKbf. 








64, 


^78 










.6.1 






»S<.S 








629 














.m. 


..89 




1.8s 


1867. 


1040 


■JH 


67. 


?»■; 


8,9 


z8« 


9«6 




13» 


.Sis 


141s 


as so 




1868, 


966 


1044 


100 


+41 


901 


1717 


ii4» 


418 




1T07 


.141 


148. 




1869. 


1'\ 


.118 


<i8i 


M7 






1.90 




13. 


1819 




»14<» 


.817 




944 


"S7I 


65. 


575 


f»s 


IJOI 








xa6S 


.764 


10S3 


»657 



The numbers in this Table differ 
The N. wind numbered 



The N.E. wind numbered .. 

IHieli, wind numbered 

The S.E. wind numbered . . 

The S. vriud numbered 

The S.'W". wind numbered .. 



very much from each other : — 
f 491 hours in 1862. 
I low „ 1864 and 1867. 
( 730 hours in 1866. 
1 1571 „ 1870. 
/ 451 hours in 1866. 
\ 844 „ 1864. 
/ 391 hours in 1866. 
I 750 „ ] 
/ 408 hours in 1862. 
t 901 „ ] 
( 2302 hours in 1870. 



The N.W. wind numbered { g^ hours in 1864. 

hered 



• nearly calms, num- f 221 hours in 1870. 
\1873 „ 1865. 



By taking the means of the numbers in each column, we find that, from 
the ten years' observations, the average number of hours of wind in the 
year, with direction — 

2 hours, or about 34^ days, 

N.E „ 1018'9 „ „ 42| „ 



S.E. 

S. 

aw 

w 

N.W. 

Calm, or nearly calm, 



, 827-2 
1018'9 
599-4 
566-4 
641-0 
3737-4 



25 
23j 
26} 
114 
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and taking the differences between these numbers and those in the corre- 
sponding columns gives us the first portion of Table XIII. 

Table XIII. Showing the Number of Hours of departure of each Wind 

in every Year, 1861 to 1870, from the average. 



Years. 


Number of bours of departure in eanb direction 
of tbe Wind from tbe average. 


Calm. 

• 


Besolved number of 
bours of departure 
from average. \ 


N. 


N.E. 


-{- 81-146 


8. S.W. 


W. !N.W. 

1 


N. E. 


S. 


W. 

1 


i86i. 


—220 





1 1 1 I 
— 160+166 +150+ 65+ 60 


-187+ 7-150 


+266! 


1862. 


-i8S 


+ 113 


-113 +184 


-233+ 92+461- 71I-252 


-164+ 35- 95+472i 


1863. 


-336 


-279 


-139+ 79 


— 111+592+194+ 86,— 90 
+ 25-X59-497I-146I+264 


-432-239+224+533] 


1864. 


+213 


- 8 


+245 -h 83 


+ 136+282- 13-649' 


1865. 


+ 147-279 


-148+ 75 


— 63— 4oo| — 126— 19 


+ 809 


- 2-2511-225-335 


1866. 


-173-289 


-f 30-175 


+ 25+127+238- 33 


+246 


-333 -203 + I +285 


1867. 


4-213 


- 55 


-h 72— 4i!-f2i8 +119—267+ 69 


-33a 


+220+ 23+257—1721 


1868. 


+ »39 


+ 25 


— 99 —1 25-1-2601 — 20— iij— 120 


- 29 


+ 92,-i5o;+i88 - 81 


1869. 


+ 87 


+219 


- 17+ 61 


+ 65!- 78- 63;+ 55i-333 


+224+122!+ 561- 73 


1870. 


+ 117 


+ 55» 


+ 9*j+ 9 


- 26-435- 82|+ii2:-343 


+450+372 


— 240—243 



The sign + denotes more tban tbe average, and tbe sign — less tban tbe average. 

It will be observed in the Table that, in some years the departures from 
the averages have been great. 

The following are the extreme departures in excess and defect : — 



In 1864 and 1867 the N. 
1863 „ N. 


was 

n 


213 hours 
336 


in excess, 
defect. 


1870 
1866 


„ N.E. 
„ N.E. 


91 

1} 


552 
289 




excess, 
defect. 


1864 
1865 


„ E. 
„ E. 




245 
148 


if 


excess, 
defect. 


1862 
1866 


„ S.E. 
„ S.E. 




184 
176 




excess, 
defect. 


1868 
1862 


„ S. 

„ s. 




260 
233 


)7 


excess, 
defect. 


1863 
1870 


„ s.w. 

„ S.W. 


n 

91 


692 
436 


19 
>9 


excess, 
defect. 


1862 
1864 




99 


461 
497 




excess, 
defect. 


1870 
1864 


„ N.W. 
„ N.W. 


9i 


112 
146 


99 
99 


ei^cesB. 
defect. 


1866 Calm 

1870 Calm 


>9 


809 
343 


99 
99 


excess, 
defect. 



It is also noticeable that, as was remarked in a previous reduction 
(1841-60), the signs, as a rule, occur in groups, in some cases for three op 
four consecutive years. 

Eeducing the numbers in the first part of Table XII. to the four cardinal 
points in each year, and taking their means, we find that for the ten years 
ending 1870,— 
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The average number from N., as found from N. and its compounds, is 

1615*4 hours. 
The average number from E., as found from E. and its compounds, is 

1391*8 hours. 
The average number from S., as found from S. and its compounds, is 

2293*3 hours. 
The average number from W., as found from W. and its compounds, 

is 2900-3 hours. 
And these, with 564*0 calms, make up the entire year. 
By taking the difference between these numbers and the corresponding 
numbers of each year, we shall determine the departure from the average 
of each wind in every year, over the mean of the ten years, and in this way 
the second part of Table XIII. has been determined. From these numbers 
we learn that — 

In 1870 the N., as found frt)m itself and compounds, was 450 hours 

in excess. 
In 1863 the N., as found from itself and compounds, was 432 hours 
in defect. 
Therefore in 1870 there were 882 hours of N. wind more than in 1863. 
In 1870 the E., as found from itself and compounds, was 372 hours 

in excess. 
In 1865 the E., as found from itself and compounds, was 251 hours 
in defect. 
Therefore in 1870 there were 623 hours of E. wind more than in 1865. 
In 1867 the S., as foimd from itself and compounds, was 257 hours 

in excess. 
In 1870 the S., as found from itself and compounds, was 240 hours 
in defect. 
Therefore in 1867 there were 497 hours of S. wind more than in 1870. 
In 1863 the W., as found from itself and compounds, was 533 hours 

in excess. 
In 1864 the W., as found from itself and compounds, was 649 hours 
in defect. 
Therefore in 1863 there were 1182 hours of W. wind more than in 1864. 

By combining the numbers in the second part of Table XII. with those 
found in my previous paper for the years 1841 to 1860, and laying the 
results down in diagrams, the periodic departure of the different directions 
of wind in groups of excess or defect above or below the average will be 
readily seen. 

The inner circle of the four diagrams is drawn with a radius of 50 days, 
and the outer circle with a radius corresponding to that of the average 
continuance of each wind, reduced to the four cardinal points, as found 
from all the observations from the years 1841 to 1870. The several radii 
drawn to the irregular boundary-line show the number of days of duration 
in each year, projecting beyond the outer circle when the number was 
greater than the average, and falling within it when it was less than the 
average. 
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Diagrana ehoteing the n 



mber of Daya of eimttfiuanee of each Ifind, 
1841 to 1870. 




Smlc 6ft dajK to 1 inph. 
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Scale 63 daj* to 1 inch. 
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In Diagram 1. that for the E. wind, as deriredjrom ittdfand eompomnds^ 
the outer circle is but little removed from the 50 dajB* circle, the 
arenige continuance of the East wind being 57 dajB. 6j looking at the 
Diagram, it will be seen that in the year 1841 the point is well within the 
50 days* circle ; the direction of this wind was therefore much lees than the 
arerage : in the years 1842, 1843, and 1844 the points fall a little outside 
the average circle ; in the years 1845, 1846, and 1847 they all fall weU 
within the 50 days' circle, the last-mentioned year having the shortest 
radius of any, implying that there was less East wind that year than in 
any other of the 30 years ; and as the radii of these 3 years are less than 
in any other 3 years, the wind in these three consecutive years was less 
than in any other 3 years during the whole period. From the year 1S48 
to the present time it will be seen that the duration of the East wind has 
been but once just within the 50 days' circle, viz. in the year 1865, and 
that it was greatly over the average in the years 1852, 1858, and 1870 ; 
and that the duration of the East wind is longer generally, since the year 
1847, than it was previously. 

In Diagram 2, that of the y. wind and its compounds^ the outer circle 
is further removed from the 50 days' circle than in Diagram 1, the average 
continuance of the N. wind and its compounds being 78i| days ; and here 
is shown a deficiency of N. wind in the years 1841, 1845, 1846, 1847 ; 
generally an excess in the years 1848 to 1856 ; then mostly a deficiency till 
the year 1866, and an excess afterwards. By looking at the Diagram, it 
will be seen that on its right side, corresponding to the years in the first 
half of the series, the radii generally fall beyond the outer circle, whilst on 
the left side, corresponding to the years since 1856, they generally fisdl 
within, and only occasionally reach the average circle till after the year 
1866. It would therefore appear that less wind has passed from the N. 
since the year 1856 than in those previous to that year. 

In Diagram 3, that for the S. wind, the average circle departs still more 
from the inner circle of 50 days' duration, the average being 96 days. 
There was an excess in 1841 ; then, till 1845, the radii all fall well within 
the average circle, and more so than in any other group of 3 years within 
the period ; this was followed by the 3 years 1847, 1848, and 1849, the 
radii of which fall more out of the circle than any other, implying more S. 
wind in those years than in any other 3 years ; after this the wind was 
almost alternately year by year in excess or defect till 1857, since which 
time the departure from the average has not been great, the greatest being 
a deficiency of 11 days in the year 1870. 

Diagram 4, that for the W, wind, shows the largest exterior circle of 
all, corresponding to 108J days nearly. It will be seen at a glance that 
from the beginning of the series to the year 1858, with the exception of 
the years 1841, 1845, and 1854, all the points fall within the average circle, 
whilst those from the year 1859 to the end of the series fall outside the 
circle, with the solitary exception of one year, viz. 1864, which falls within 
the circle, and particularly so in the years 1858 to 1863. This Diagram is 
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therefore very remarkable, as exhibiting a marked increase in the direction 
of this wind since the year 1857. 

During the years 1841 to 1870 the excess or defect yearly of the whole 
number of revolutions of the vane of Osier's anemometer, of direct over 
retrograde, or of retrograde over direct, has been taken. 

By direct motion is meant when the vane in its changing positions was 
moving in the order N., E., S.,^., N. &c., or with the sun ; by retrograde 
is meant in the order N., W., S., E., N., or backing against the sun. 

In every year the whole angle through which the vane has turned in 
each direction has been determined, and the difference taken in terms of 
revolutions. In this way it was found — 

In the year 

1841 the vane turned through = 5*4 revolutions direct. 
1842 



1843 

1844 
1845 
1846 
1847 
1848 
1849 
1850 
1851 
1852 
1858 
1854 
1855 
1856 
1857 
1858 
1859 
1860 
1861 
1862 
1868 
1864 
1865 
1866 
1867 
1868 
1869 
1870 



it II 

» » 

19 19 

M l» 

i> n 

>l » 

»> >» 

w »> 

II 11 

II II 

II n 

n II 

i> II 

11 II 

II II 

II II 

II II 

II II 

II II 

II II 

II II 

II II 

>l 51 

II II 

II II 

II II 

II II 



=181 


II 


direct. 


=20-7 


II 


direct. 


=21-7 


II 


direct. 


= 8-9 


II 


direct. 


= 1-8 


n 


direct. 


=110 


w 


direct. 


=121 


II 


direct. 


=23-3 


II 


direct. 


=16-9 


w 


direct. 


=191 


II 


direct. 


= 8-8 


II 


direct. 


= 1-9 


II 


retrograde. 


= 6 8 


It 


direct. 


=10-8 


11 


direct. 


=161 


II 


direct. 


=14-7 


II 


direct. 


= 241 


II 


direct. 


=140 


II 


direct. 


= 21 


II 


retrograde. 


=16-5 


II 


direct. 


=13-7 


n 


direct. 


=28-5 


II 


direct. 


= 17-2 


II 


direct. 


=261 


II 


direct. 


=16-6 


II 


direct. 


=23-3 


II 


direct. 


=20-4 


II 


direct. 


= 4-9 


II 


direct. 


= 9-4 


II 


retrograde. 



Till the year 1860 a period of 7 years was indicated by the small number 
of direct revolutions, or of retrograde revolutions, shown in 1841 (pro- 
bably not the smallest), 1846, 1853, and 1860 ; but this hypothesis was 
not confirmed by the recurrence of a small number in 1867 ; the number 
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in bet w^m mmmuOj large. Br kring these cnmben down in Diagnm 5, 
tn wbkh tbiEr imMnnctft circie %hfm the jean vhen the re tr ograde more- 
ment wmm greater than the direct, and the omermoct drcle vhoi the direct 
ei«;eeded the retrograde, the amaants being measured in both cases frtmi 
the intermediate or neutral drcle br lines normal to itself^ it will be 
seen at a g^bcce that in the ZO jemn there hare been four marked 
approaches towards the inner circle, riz. in lSi6, 1S53, 1S60, and ls70, 
the last being the nearest approach ; and the mean interraL, if these be 
connected, would be 7^ Tears. The points projecting beyond the oater- 
most circle seem to follow no law. 



Diagram ihawing the annual exceu of direct oter retrograde, and rice rersa, 
cf the lehole number of Bevolutians of the Vane of Oder't Anewiometery 
from the year 1841 to 1870. 

Duigram 5. 




8c(ilo 20 revolutions = i inch. 



Having doterminod the average number of hours in each year of the 
duration of each wind, it is desirable to determine their distribution over 
the year ; I have therefore collected all the results in each month together 
in all the years, and in this way Tables XIY. to XXY. have been 
formed : — 
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Tables XIY. and XV. Showing the number of Hours of Wind during 
the months of January and February in each year. 







directi 


LNUARY. 




Number of Hours the Mean 


on of 1 


1 

the i Hours 


Beeolved Number to 


Years. 


Wind was 






Calm 
or 1 
nearly 
Calm. 


Cardinal Points. 


N. 


N.E. 


£. S.E. S. 

1 1 


S.W. w. 

1 


N.W. 


N. E. 


s. 


W. 


i86i. 


12 


64 


35 


18 


47 


267 20 


15 


266 


51 


76 


190 


161 


1862. 


36 


68 


39 


131 


73 


232 129 


36 





88 


138 


^55 


263 


1863. 


17 


92 


13 


58 


72 


340 84 


55 


13 


91 


88 


271 


281 


1864. 


4a 


87 


106 


221 


47 


207 23 


" 





91 


260 


261 


132 


1865. 


62 


75 


20 


17 


67 


248 


167 


37 


5' 1 


118 


66 


200 


309 


1866. 


18 


II 


2 


10 


50 


372 ' 206 


46 


29 


47 


12 241 


4' 5 


1867. 


100 


38 


56 


55 


83 


226 76 


97 


n i 


167 


102 224 , 238 


1868. 


104 


140 


8 


24 


39 


246 ; 87 


26 70 i 


, 187 


90 174 


223 


1869. 


3 


6 


37 


170 196 


246 


37 


49 


6 


125 404 


160 


1870. 


54 


125 


36 


81 lOI 


223 


68 


12 


44 j 


, "3 


139 ; 253 

1 


185 



During this month 

The N. wind was most prevalent in 1867 and 1868, and least in 1869. 



N.E. 

E. 

S.E. 

S. 
S.W. 

w. 

N.W. 
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»» 



» 



*> 



)» 



>» 



»> 



» 



1868, and least in 1869. 



1864, 
1864, 
1869, 
1866, 
1866, 
1867, 






1866. 
1866. 
1868. 
1864. 
1864. 
1869. 



There was no instance of a calm hour in this month in the years 1862 
and 1864. 









FEBEUARY. 


» 




Number of Hours the Mean direction of the 


Hours 


Resolved Number to 


Years. 




Wind was 


Cakn 

or 
nearly 
Calm. 


Cardinal Points. 


N. N.E. 


E. 


S.B. 


S. 


S.W. 


W. 


N.W. 


N. 


E. 


S. 


W. 


i86i. 


15 


87 


14 


55 


79 


262 


47 


42 


61 


89 


85 


238 


199 


1862. 


60 


84 


95 


133 


50 


78 


116 


24 


32 


114 


203 


156 167 


1863. 


29 


13 


5t 


58 


2 


314 


104 


5» 


46 


61 


90 


188 


287 


1864. 


182 158 


56 


22 


20 


202 


36 


20 





271 


146 


132 


H7 


1865. 


82 


9' 


49 


13 


48 


200 


^5 


47 


67 


151 


106 


160 188 


1866. 


70 


30 


2 





24 


155 


178 


50 


63 


no 


17 


'5' j 331 


1867. 


20 


36 


63 


^5 


76 


292 


128 


12 


20 


44 


93 


235 1 280 


1868. 


»5 


4 








78 


331 


189 


65 





61 


2 


244. 389 


1869. 


32 


30 


9 


4 


51 


347 


156 


43 





69 


26 


226 , 351 


1870. 


34 i9» 


5a 


62 


135 


III 


43 


36 


7 


148 


179 


222 116 

1 



During this month 

The N. wind was most prevalent in 

N.E. 






E. 

S.E. 

S. 

S.W. 

w. 

N.W. 



»1 
»> 









There was no instance of a calm hour 
1868, and 1869. 



1864, and least in 

1870, 

1862, 

1862, 

1870, 

1869, 

1868, 

1868, 



1867. 
1868. 
1868. 

1866 and 1868. 
1863. 
1862. 
1864. 
1807. 
in this month in the years 1864, 
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Tables XVI. and XVll. Showing the number of Hours of Wind daring 

the months of March and April in each year. 



Yean. 


1861. 


1862. 


1863. 


1864. 


1865. 


x866. 


1867. 


1868. 


1869. 


1870. 



MAKCH. 



Number of Hours the Mean direction of the 

Wind was 



Hours ^- Besolred Number to 



N. iN.E. 



E. 



Calm 

or 

I ; I . 'nearly 
S.E. I 8. 8.W. W. N.W. Cahn. 



■I 



Cardinal Points. 



£. 



S. 



36 

43 
65 
71 
248 
125 
88 

74 
179 

130 



2 
160 

7a 
122 

59 
127 

276 

30 

267 

262 



«3 





80 


63 


22 


61 


128 


54 


61 


55 


30 


Z^ 


134 


M 





16 


37 


50 


28 


19 



7 
29 

49 

20 

15 
88 

37 
84 

31 
48 



249 

278 

«55 

»95 
82 

1x9 

III 

273 

61 

«i5 



265 
48 

III 
64 

72 
84 

3* 

172 

46 

5a 



128 

«9 
109 

41 
87 
49 
31 
54 
69 

87 



44 

»4 

100 

49 

65 
90 

12 

41 

4 
3 



I. 



lOI 

133 

155 
152 

321 

213 

242 

116 

347 
305 



W. 



H 


132 


191 


200 


88 


158 


216 


'15 


118 


84 


no 


164 


284 


104 


*3 


228 


195 


86 


168 


"5 



453 
196 

143 
182 

156 
167 
102 
336 
112 
153 



During this month 

The N. wind was most prevalent in 1865, and least in 1861. 



» 


N.E. 


» 


99 


M 


1867, 


99 


1861. 


» 


E. 


» 


99 


99 


1867, 


99 


1868. 


n 


S.E. 


» 


l> 


99 


1862, 


99 


1861. 


» 


S. 


99 


9> 


99 


1866, 


99 


1861. 


99 


S.W. 


»> 


9) 


99 


1862, 


99 


1869. 


»> 


w. 


» 


»9 


99 


1861, 


99 


1867. 


•»> 


N.W. 


W 


9} 


»9 


1861, 


99 


1862. 





APRIL. 


Number of Hours the Mean direction of the 


Hours 


Besolved Number to 


Years. 




Wind was 


Calm 

or 
nearly 


Cardinal Points. 










. 


















N. 


N.E. 


E. 


S.E. 


S. 


S.W. 


W. 


N.W.j Oah£. 


N. 


E. 


S. 


w. 


1861. 


85 


139 


211 


8 





34 


48 


66 129 


187 


285 


21 


98 


1862. 


12 


>74 


6 


64 


10 


285 


"5 


35 


9 


116 


125 


185 


285 


1863. 


49 


86 


41 


37 


16 


214 


105 


120 


5» 


'5* 


103 


141 


272 


1864. 


66 


69 


106 


4a 


40 


"5 


31 


37 


214 


119 


162 


119 


106 


1865. 


90 


79 


100 


62 


37 


136 


35 


27 


154 


144 


170 


136 


116 


1866. 


37 


65 


170 


55 


22 


171 


91 


II 


98 


75 


230 


135 


182 


1867. 


36 


^5 


22 


27 


62 


288 


194 


48 


18 


72 


48 


220 


362 


1868. 


«34 


81 


53 


37 


87 


169 


67 


47 


45 


198 


112 


19b 


175 


1869. 


64 


139 


103 


37 


60 


237 


61 


16 


3 


141 


191 


197 


188 


1870. 


61 


34 


84 


51 


44 


201 


118 


84 1 43 


120 


126 


170 


261 



During this month 

The N. wind was most prevalent in 1868, and least in 1862. 





N.E. 


99 


99 




1862, 




1867. 




E. 


99 


99 




1861, 




1862. 




S.E. 


99 


99 




1862, 




1861. 




S. 


99 


99 




1868, 




1861. 




S.W- 


99 


99 




1867, 




1861. 




W. 


>9 


99 




1867, 




1864. 




N.W. 


»> 


9» 




1863, 




1866. 
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Tablbb XVJIL and XIX, Showing the number of Hours of Wind duriug 
the months of May and Juno in each year. 



Ytm. 


MAY. 1 


Number of Hours the Ham dirootion of ths 




BesolTed Number to 






WmdwM 


aim 

nearly 

Calm. 


Cardinal Points. 


K. 


.^ 


£. 


aE. 


8. JS.W. 


W. 


N.W. 


N. I E. 6. 


W. 


iSGi. 


iXil 


"TS 


Ti 


li 


"4 


7S 


70 








iiS 










68 






tljo 


61 








Kb,. 




















' .88 ; ^n ; ,oj 


Mb 






b-i 


ttq 














' .ji isi ' 136 




.SOS. 


18 










408 














6S 




lib 


so 






70 




■I* 


1 13J ' 104 loS 






71 


1»S 






"M 




14 






146 144 119 




i86g. 












«b4 




b 


bo 




.86,. 








"S 


4I' 














1-3 


■ 05 


6J 




Ji 


19II 


46 


44- 




138 148 1.3 1 .17 



During this month 

"HiQ N. wind was most prevalent in 18G4, and leaat in 1862. 

„ N.E. „ „ „ 1863, „ 1865. 

„ E. „ „ „ 18fi7&'CD, 

„ S.E. „ „ „ 1867, 

„ S. , 1867, 

„ 8.W. „ „ „ 1866, 

„ W. „ » „ 1862, 

„ N.W. „ „ „ 1862, 





JUNE. 




H.„~ 


BMolvad Number to 






Wind waa 


Calm 


Cardinal Pointo. 


N. 


N.E. 


E. 


8.E. 


s. 


S.W.I W. 


N.W 


N. 


K, 


S. 


w. 


ig6i. 




"18 


117 


,6 


17 


101 


8. 


10 





.31 


104 


.,6 




















loi 








'47 




■Mb,. 








"7 




.b. 




4" 






84 


")7 


347 


.lfh+. 










78 




lb, 










»14 


340 


iM,. 


'14 






■»+ 






71 


b, 


■4. 




137 


9i 


'45 


.866. 
















14 




71 








1867- 


loq 






11 


16 


.87 




bo 






9b 




1 80 


186S. 










<;» 










197 






>49 


.869 












7'l 










ir/ 


104 


■ 870. 


96 


97 




-S 




193 


1/7 


93 


4 


191 




lis 


310 



Durin 


e this month 






The S. wind waa moat prevalent in 1867, and least in 1866. 


,. N.E „ 186S 


1861. 




, B. „ » 


1861 


1«62. 




, S.E. 


1865 


18C4. 






1864 


1865. 




, s.w. 


1864 


1865. 




, w. 


1862 


1867. 




, N.W. 


1862 


1866. 



There waa no inatancu of a calm bour in June 1861, iind but one iu the 
year 1867. 
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X. MiA xxi^ Showing the ncsiber of Hccn of Wind dnnng 
the months of JiiIt and J^asi;ut in 



JtXY. 





5atb<r< 


of Hoicn the 


Veatn direcckn of tbe 


H.jor* 


Boolxni llwnl»r to | 


r*tn. 






Wf-^ WM 






or 


C«nix:;Al PomU. 1 

• 
























5. 5.E. 


E. 


S^ 


S. 


S.W. 


W. 5.W. 


Cam 


X. 


K 8. 


W. 


tUi, 


t 2 


16 


26 


46 


44s 


'57 49 


c 


33 


30 *79 


402 


M$&1, 


43 '3 


7 


*3 


14 


3«9 


2S2 43 


c 


7» 


25 i«5 


463 


iP^y 


IC*> IXS 


4» 


79 


44 


126 


97 56 


71 


»97 


14* »47 


iSS 


It^4- 


I9 91 


4« 


»3 


12 


»95 


74 43 


79 


.56 


ICO 166 


«43 


tUx, 


55 3- 


6 


»5 


*9 


»67 


154 63 


"5 


ICI 


33 «75 


320 


ttU, 


76 99 


67 


»7 


15 


«33 


164 66 


97 


153 


«3» 95 


263 


IJ^. 


5- 73 


71 


69 


6S 


»54 


ts 6c 


'3 


"7 


143 229 


M* 


ftei. 


If2 141 


53 


*3 


34 


«75 


63 5S 


»5 


2S1 


136 133 


»79 


iU^, 


57 i'« 


55 


5« 


30 


»67 


^9 39 


4» 


130 


138 193 


M* 


1 17c. 


60 115 


67 


4* 


35 


217 


141 61 


6 


I4« 


145 165 


2S0 


During this month 


















The y. wind was 


most preTalent 


in 1S6S. and least in 


1861. 






„ N.E. 


n 




99 


w 


1868, 


n 




1S61. 






« BL 


w 




r» 


*f 


1867, 


r» 




1865. 






„ 8.E. 


»» 




t» 


• • 


1863, 


»» 




1864. 






„ S. 


f» 




»> 


J« 


1S67, 


»» 




1864. 






y, D« W . 


rj 




» 


>? 


1861, 


•» 




1S63. 






„ w. 


•» 




» 


» 


1862, 


9* 




1868. 






„ N.W. 


» 




»> 


»• 


1866, 


»f 




1869. 




There was no 


instance of a calm hour in Julr 1861 and 1SG2. 




• 










AUGUST. 











Yean. 



Number of IToun the Ikfean direction of the 

Wind was 



Hours 

Calm , 

or ; 

nearlj' 



Beeolred Number to 
Cardinal Points. 



N. N.E. E. S.E. 8. S.W. W. N.W. Calm. = y. 



S. ! W. 




During this month 

The N. wind was most prevalent in 1870, and least in 1861. 



>» 



N.E. 

E. 

S.E. 

H. 

S.W. 

w. 

N.W. 



» 

♦» 

»f 
»» 

if 



» 






1870, 
1808, 
1868, 
1868, 
1861, 
1861, 
1866, 






1861. 
1861. 
1861. 
1862. 
1870. 
1867. 
1867. 



There was no instance of u calm hour in August 1867. 
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Tables XXII. and XXIII. Showing the number of Hours of Wind during 
the months of September and October in each year. 



1 










SEPTEMBER. 






! 1 
Number of Hours the Moon direction of the ■ Hours , 


Resolved Number to 


Yean. 






Wind 


. was 






Calm 

or ! 
nearly \ 


Cardinal Points. 












1 




1 


1 




N. 


N.E. 


£. 


S.E. 


S. 


S.W.; W. 


N.W. 


Calm. 

' 


' N. 

1 

9' 


E. S. W. 


i86i. 


62 25 


3 


20 


66 


318 194 


32 


25 ; 235 369 


1862. 


30 197 


64 


5* 


49 


228 i 55 


" 33 1 


134 


189 , 189 175 


1863. 


4 


I 





10 


70 


376 ! 204 


24 


31 ' 


17 


5 263 404 


1864. 


as 


8 


18 


14 


77 


382 


122 


27 


47 ' 


4a 


29 275 327 


1865. 


27 


98 


38 


72 


28 


139 


ICO 


as 


193 


88 


123 X34 ; 182 


1866. 


21 


22 


15 


45 


121 


337 


79 


'5 


6S 


39 


49 1 3»a ass 


1867. 


75 


63 


39 


38 


! 9» 


296 


73 


37 


8 


125 


89 258 240 


1868. 


18 


182 


97 


69 


■ 7* 


140 


46 


7 


89 ' 


112 


223 176 ; 120 


1869. 


22 


3» 


as 


54 


: 74 


328 166 


4 


16 


40 


67 265 332 


1870. 


>9 


109 


122 


56 


46 


218 95 


27 


28 

1 


87 


204 183 218 



During this month 
The N. wind was most prevalent in 1867, and least in 1863. 





N.E. 








1862, 




1863. 




E. 








1870, 




1863. 




S.E. 








1865, 




1863. 




S. 








1866, 




1865. 




s.w. 








1861,, 




1865. 




w. 








1863, 




1868. 




N.W. 








1867, 




1869. 



There was no instance of a calm liour in September 1861. 













OCTOBER. 




Number of Hours the Mean direction of the 


Hours 


Resolved Number to 


Years. 








Wind was 


Calm 

or 
nearly 


Cardinal Points. 






















N. 


n:e. 


E. 


S.E. 


S. 


S.W. 


W. N.W. Calm. 

1 1 


N. E. 


S. W. 


i86i. 


23 


178 


104 


137 


89 


182 


18 


10 


3 


117 261 249 


114 


1862. 


47 


63 


62 


48 


15 


291 


165 


a4 


29 


91 


117 185 


322 


1863. 


26 


II 


59 


131 


77 


303 


35 


6 


96 


35 


130 294 189 


1864. 


80 


139 


X14 


SI 


S3 


136 39 


45 


87 


172 209 146 130 


1865. 


51 


SI 


58 


59 


63 


121 122 


30 


189 , 


• 92 113 ' 153 197 


1866. 


X18 


165 


95 


63 


S3 ' 138 25 


19 


68 ! 


210 1 209 ' 153 104 


1867. 


76 


37 


22 


69 


119 295 75 


46 


5 ; 


118 75 ! 301 245 


1868. 


55 


56 


18 


26 


79 222 1 187 


38 


63 : 


102 ' 59 203 j 317 


1869. 


95 


21 


as 


97 


56 


181 ' 130 


118 


21 


165 84 ' 195 1 279 


1870. 


48 


70 


62 


25 


55 ' a64 ; 156 | 64 





115 ! no 199 ' 320 



During this month 

The N. wind was most prevalent in 1866, and least in 1861 . 



» 



N.E. 

E. 

S.E. 

S. 

S.W. 

w. 

N.W. 






>7 



ft 

J? 
11 



1861, 
1864, 
1861, 
1867, 



1868, 
1861), 



» 
if 



There was no iuatanco of a calm liour in October 1S70. 



1868. 
1868. 
1870. 
1862. 
1865. 
1861. 
1«63. 
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Tables XSIV. and XXT. Showing the nninber of Hoots of Wind during 

the months of November and December in each jrekr. 





KOTEiLBER. 1 


Simberol Boon the Mesa dii«ctu>n of Uw Ham 


EMolnd timber to 






Wind VM : CUm 


CudiiulFomU. 


IT. 


SJl. 


EL aE-l S. |8.W. 


w. \s.v. 


(W 


S. 1 E. ) 8. 


w. 


It6i. 








6 




171 


'S7 


81 




■04 s> ! 104 


18+ 


tl6i. 










'•\ 






ID 










48 






"I 




117 








69 96 J. 




.R6l. 


16 


»+ 




t>^ 


9» 






14 


7» 


i.S 9S ' >6i 


't7 


























rm 


41 




n 


»i 


64 


110 


169 


"l 




8; «6 1 .10 


1*7 


1867. 




q6 




1* 


11 


<7^ 


7" 




J' 


iS" «■ >37 




■ >6S. 


.66 








» 


1*1 




•7 




2S7 Ijo , 140 


13a 


■ 869. 










1» 




'9S 


lol 


9 


135 »9 J 169 




1870. 




'.7 


43 


60 67 








«9 


US 106 : lie 


»S4 



During this year 
The N. wind WM most preralent in 1662, and least in 1861 and 1866. 

1866. 

1861. 
1861. 
1861. 
1862. 
1861. 
1862. 
a calm hour in November 1861. 





N.B. 






E. 


^ 




HK 


J 


„ 


8. 


„ 










W. 


,, 




N.W. 


,, 


Thete 


was no 


imtauce 





DECEMBKH. | 




t the Mciui dinctjon of the 


H«.™ 


BuoUtd Number to 


Yean. 






Windwu 


or 




























S. 


N.E. 


B. 


S.B. 


U. 


8.W. 


W. IJ.W.| Calm. 


H. 


E. 


B. 






11 




88 




fi9 


.48 


7< 58 


1S 




3IO 


.81 


18, 














181 




79 








»1? 


169 


1861. 












1'4 


i« 






7" 






431 


1864. 




119 


17 




«4S 


tS7 


H 








2IS 


192 


119 












9< 


lis 


^^ 




90 


104 




171 


'91 




8 








9S 


174 






45 








S 
















I'll 








*s 


141 


iS6g. 


iK 










1,0 








if 






>79 


1869. 






(7 




77 


;2i 




7> 




119 


III 




»QO 


.870. 


']» 


"" 


69 




n 


73 


19 


■i> 


»S7 


»07 




•4' 



Uuring this mouth 
The N. wind was moat prevalent in 1S70, and least in 1866. 
„ N.E. „ „ „ 1870, „ 1862 and 1863. 

E. „ ., „ 18Gt, „ 1862. 

8.E. „ „ „ 1864, „ 1869. 

8. „ „ „ 1861, „ 1S70. 

8.W. „ „ „ 18G6, „ 1870. 

W. „ „ „ 1863, „ 186i. 

N.W. „ „ „ 18G7, „ 1868. 

There was no instance of a calm hour in Uecembor 1862-1864. 
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By taking the means of the numbers in each of the twelve preceding 
Tables, the next Table is formed. 

Table XXVI. Showing the number of Hours in each Month, as found 
from all the Observations, 1861 to 1870, referred to the eight points of 
the Azimuthal Circle and reduced to the four Cardinal Points. 





Average number of Hours the Mean direction of the 


BesolTed Number to 




Wind was 


Cardinal Points. 


i If onth. 








N. 


N^. 


E. 


S.E. 


S. 


S.W. 


W. 


N.W. 


Calm. 


N. 


E. 


S. 


W. 


U^uary. 


44*8 


70-6 


35*» 


78-5 


77-5 


260*7 


89*7 


33*5 


535 


969 


109-6 


a47'3 


236-7 


\ February 


55*9 


7a-5 


39*4 


382 


563 


239*» 


106*2 


39'5 


29*6 


iix'8 


947 


195-2 


H5*5 


\¥arch... 


1059 


1377 


53'3 


37*4 


40*8 


163*8 


94*5 


674 


43*2 


208-5 


1407 


141-6 


210-0 


\AOTil ... 


634 


89*1 


896 


42*0 


37-8 


1850 


875 


491 


76*5 


i3**4 


155*2 


151*4 


204*5 


74-» 


125*1 


917 


51-4 


456 


1998 


692 


328 


53*6 


154-0 


180*0 


171*0 


185*4 




Joiie 


965 


8o'9 


41*3 


35*8 


33*8 


2 1 6*9 


124*6 


62*1 


28*1 


167*9 


99*6 


i6o*2 


264*2 




^If^l 


729 


792 


43*3 


38-5 


3*7 


2493 


130*6 


53-8 


437 


1392 


102-2 


1767 


282-2 


* 


AUgOlt... 


65-3 


62*5 


366 


34-0 


40*6 


2587 


130*0 


61-5 


54*8 


127*3 


84-8 


186-9 


290*2 




*Pt...... 


303 


736 


421 


43-0 


694 


2762 


113*4 


21 'O 


51*0 


775 


ioo*3 


229*0 


262*2 




Oct. 

KOT. 

-"^eemb. . 


6i'9 


79- X 


6 1*9 


70*6 


659 


213-3 


95*2 


40*0 


56*1 


121*7 


1367 


207-8 


221*7 




931 


713 


23*2 


44.0 


64-5 


237*4 *oi-6 


47-4 


37*5 


152*4 


80*9 


205*2 


244*0 




62*4 


77*3 


41*8 


530 


76*1 


237*1 I10-2 


497 


36-4 


125-8 


107*1 


221*0 


»537 


i 


Soma ... 


827-2 


ioi8'9 


599*4 [5664 


• 
641*0 


»737*4,"527 


557-8 


5640 


1615*4 


1391*8 


2293*3 


2900*3 



This Table shows the average duration of each wind in every month ; 
from it we learn that, in the ten years 1861 to 1870 : — 

The N. wind was least prevalent in September. 
N. wind was most prevalent in March. 

N.E. wind was least prevalent in August. 
N.E. wind was most prevalent in March. 

B. wind was least prevalent in November. 
E. wind was most prevalent in May. 

S.E. wind was least prevalent in August. 
S.E. wind was most prevalent in January, 

S. wind was least prevalent in July. 
8. wind was most prevalent in January. 
S.W. wind was least prevalent in March. 
S.W. wind was most prevalent in September. 

W. wind was least prevalent in May. 

W. wind was most prevalent in July and August. 

N.W. wind was least prevalent in September. 
N.W. wind was most prevalent in March. 

Calm hours were least in number in June. 
Cahn hours were greatest in number in April. 

^ In every month the S.W. wind has preponderated above any other 
. ^«ction. In September, this wind averages about two fifths of the month, 
'^ March and April about one fourth ; and in the remaining months its 

^*^on is something more than one third. 
'3!he absolute and relative duration of the other winds can be seen by 
^^^pection of the Table, and from thence how the yearly sums have been 
^^^tributed over the year. 



99 



» 
>» 



n 



» 



99 



99 



99 



99 



99 



99 



99 



99 
99 
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The suras of the numbers in every column, showing the average yearly 

continuance of each wind, are as follows : — 

hours. 

wind, mean yearly continuance 827*2 

1018-9 



N. 
N.E. 

E. 
S.E. 

S. 

s.w. 
w. 

K.W. 
Calm 



» 



» 



»> 



>> 



5> 



»> 



f) 



» 



>» 



l> 



>5 



» 



» 



>> 



» 



>» 



>l 



9) 



»» 



» 



>» 



»> 



>» 



>» 



699-4 
566-4 
6410 
2737-4 
1252-7 
557-8 
5640 



These numbers are identical with the means of Table XII., and thus 
prove the correctness of the calculations up to this point. 

By taking the difference between the numbers in Table XXVI., and the 
numbers for the different winds in every month in the several Tables XIV. 
to XXV., the next series of Tables are formed, showing the number of 
hours of departure of each wind above or below its average in every month. 

It will be seen that, as was before noticed, the signs appear generally in 
groups of alternate + and — , thus indicating that series of years occur 
together with more than the average, and other series of years with less 
than the average duration of each wind. 

Tables SXVII. and XXVIII. Showing the number of Hours of departure 
of each Wind during the months of January and February in each 
of the years 1861 to 1870, from its average, referred to Eight and 
to Four Points of the Compass. 

The sign 4- denotes above, and the sign -> below the average, in this and the following Tables. 





JANUARY 


• 




Number of Hours 


the Mean direction of the Wind 


Resolved Number to 




differed from the average. 




Cardinal Points. 


Years. 


■ 








N. 


N.E. 


E. S.B. ! S. ' S.W. 

! i 1 


W. 


N.W. 
- 19 


Calm. 


N. 
- 46 


E. S. W. 

1 


i86i. 


- 33 


- 7 


1 
— 


61 — 3i!4- 6 — 70 


4-212 


- 34'- 57'- 76 


1862. 


- 9- 3 


+ 4 + 


52- 5- 294- 394- 


2 


- 54 


-94- 284- 8 4- 26 


1863. 


— 28 4- ii;— 21 — 


21- 64- 79- 6 4- 


21 


- 41 


— 6—224- 244- 44 


1864. 


- 3 


+ i6;4. 71 4. 


,42- 3,- 54|- 67- 


23 


- 54 


— 64-150,+ 14-105 


1865. 


+ 17 


+ 4 


-15- 


62—11 


- 13;+ 77; + 


3 


- 3 


+ 21 - 44- 47+ 7* 


1866. 


- i7 


- 60 


- 33;- 


69— 28 


4-111 4-116 + 


12 


- 25 


-50- 98- 6+178 


1867. 


+ 55 


-33+ 2i|- 


24 -f 5 


-35- 14+ 63 


- 4» 1 


+ 70- 8-23+ 1 


1868. 


+ 59 


4- 69- 27- 


55- 39 


- 15 


- 3- 


8 


+ 16 ! 


+ 90- 20- 73 - 14 


1869. 


- 42 


-654- a4- 


914-118- 15!- 53- 


34- 5 


- 91,+ 15+157 


- 77 


1870. 


+ 9 


+ 54,4- 1 + 


*-h »3- 38;- 22- 


22 


- 10 1 

1 


+ 26|+ 29+ 6 

1 


- 5a 










FEBRUARY. 


1861. 


-314-14 


-25- 


17 


+ 234. 23'- 59'4- 


2!+ 3' 


- 23 


- 101+ 43 


- 47 


1862. 


+ 4 


4- 11 


4-564- 


95- 6-161 


4- 10- 


16+ 2 


4. 2+108- 39 


- 79 


1863. 


- 27 


- 60 


+ i5i + 


20|- 54'+ 75'- » + 


"1+ »6 j- 51 - 5- 74- 41 


1864. 


4-126 


4- 85 


-f 17- 


16- 36- 37|- 70 


— 


ao- 30 ; + i59+ 51- 63- 99 


1865. 


4- 26 


4- 18 


-h 10- 


15- 8- 39:- 414- 


7+ 37 ■ 


+ 39;+ "i- 36;- 57 


1866. 


+ 14I- 43 - 37- 


38- 324- 16 -h 724- 


10+ 33 


— 2 


- 78!- 44:+ 85 


1867. 


- 36- 37 


+ 24-- 


i3i+ 2o"4- 53 + »2 — 


28 


- 10 1 


- 68 


- 2 + 40+ 34 


1868. 


-31-69 


- 39- 


384- 2214- 924- 83 -h 


29 - 30 


- 5< 


- 934- 49+133 


1869. 


-24- 43'- 30- 


34- 51+108+ 50! -h 


3i- 30 '- 43 


— 69+ 31I + 105! 


1870. 


— 22 


4-119 


4- 13 + 


24 


+ 79 


-128 

1 


- 63 


— 


4 


— 23 


+ 36 


+ 84+ 27 

1 


-130 
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Tables XXIX. to XXXII. Showing the number of Hours of departure 
of each Wind during the months of March, April, May, and June in 
each of the years 1861 to 1870, from its average, referred to Eight 
and to Four Points of the Compass. 



r 



MAECH. 



.ean. 



t86i. 

1:862. 

:863. 

^864. 

C865. 

866. 

867. 

868. 

869. 

870. 



Number of Hours the Mean direction of the Wind 
difiered from the average. 



N. 



N.E. 



- 70| 

- 63 

- 4ij- 

- 35|- 
+ 141- 
+ 19 

- 18 

- 3a 
+ 73 



-ij6 



66 
16 

79 



E. 



S.£. 



S. 



4- 

+138,+ 

-108- 

+ 129!- 
4-124,- 



40, - 
3'.+ 

23!- 
81- 

53- 
16 + 

as- 



S.W. 



W. N.W. Calm. 



37- 
26- 

24-f 

17- 

18- 

5;+ 



34+ 85'4-x7o' + 
i*-h"4- 47- 
81- 9+ i6'-f 

82- 



26 

47 



31,- 



45- 
53!- 



23 
II 

64I 



13- . _, 

2i|+ 43|-f 109+ 77 

13;- "' -"' - 

i8;+ 



10-103- 49 



71- 



+ 



61 + 
48'- 

42-f 

26-f 

2o'-h 

18 + 

36,- 



49- 43i+ 10- 



13 

2 

20 



1 

19 

57 
6 

22 

47 

31 

2 



+ i- 



Reeolved Number to 
Cardinal Fointj). 



N. 



E. 



S. 



1-107.- 127!- 

- 75|+ 501 + 

- 53 - 53 + 

- 56+ 754- 
4-ii2|— 22 — 

4- 5- 3'4- 

+ 344-143- 

- 92-118,4- 



W. 



4-1394- 54j- 
2*7' — 



39 -, ... 

40 ; 4- 97,4- ^7 



10 4**43 

5«;- >4 
16+ 

i- 

59- 

38-108 
864-126 
56 -. 98 

27- 57 



33 
28 

53 
43 



APEIL. 



XS61. 
JES62. 
XS63. 
SS64. 
ZS65. 
xS66. 
x«67. 
x86S. 
X869. 
X870. 



4- 


22 


— 


51 


— 


»4i 


4- 


3 


•+■ 


27 


— 


26 


— 


27 


4- 


71 


4- 


I 


— 


2 



4- 
4- 



4- 



3 
20 



— 10 



50+121 
85 



4- 
4- 

64I- 
8 

50 
55 



84,4- 

49 
16 

10 

80 

68 

37 
13 



4- 
4- 



4- 

- 6!+ 



34 


L 


38 


22 


— 


28 


5 


— 


22 





+ 


2 


20 


— 


1 


13 


— 


16 


15 


4- 


M 


5 


4- 


49 


5 


4- 


22 


9 


4- 


6 



-151 - 40 

+ 1004- 37 

4- 191+ 17 

- 70- 57 

- 49 - 53 

- 14+ 3 
4-1031-I-106 

- 16—21 
+ 5* — ^7 
4- 16,4- 30 



4- 

4- 



17;4- 5* 
il>- 68 

71!— 25 

12;' + I37 



— 22 + 

- 384- 

- ll- 

— 2 — 

I 

7 ",- 

4- 351- 



77 
21 

59 
3* 
74 
34 



4- 
+ 
4- 



4- 
4- 



16- 

20 — 



554-130- 
' 30,4- 

«2 — 

6^- 

15- 

75i- 

-107,4- 

- 43'4- 

9 4- 364- 

12— 29i4- 



13 
12 

57 
60 

66 



-I- 

4- 



130 — 107 

34 4- 80 
104- 

3»- 
15- 

161- 

694-157 

39- 30 
46!- 17 

»9,4- 56 



67 

99 
89 

^3 



MAY. 



I86I. 


4-113 


4- 50 


- 17 


- 13 


IS62. 


- 68 


- 37 


- 30 


4- 17 


1863. 


- 34 


4-126 


— 10 


- 32 


1864. 


4-118 


- 60 


- 3 


+ 8 


1865. 


- 37 


- 82 


- 68 


- 16 


x866. 


— 10 


- 19 


4- 34 


— I 


1867. 


— 2 





4- 46 


+ 36 


1868. 


- 49 


- 34 


4- 28 - 14 


1869. 


— 21 


4- 77 


4- 46! 4- 14 


1870. 


— 12 


— 20 


- ^9 


+ IS 



4- 



+ 
4- 



69I- 

57:4- 

o,- 

15 + 



29 
I 

45 
32 

17 
23 



32-1254. 14- 
15+ 25 4-iiij4- 
40- 254- 494- 
15I-109- 14I4- 
54-2081- 

38- 50,-h 

58- 

64- 
30- 

98 



-I 

'4- 

4- 
4- 



-234- 



18 
18 

2 

13 

27 

17 
II 



-274- 



15 

34 

44 
26 

46 

84 

34 
6 

53 
26 



4-141- 3 
-71-40 

4-34 4-37 
-|- 96 — 28 



86 

21 

8 



-118 

4- 24, 
4- 64 



- 79,+ 4 
4- 9I+V 

— i6j— 32 



+ 

+ 
+ 

+ 



106,- 57 

7+138 
68'4- 41 

35- 

4- 



92 

63 
58 
82 

8 
42 



59 
66 



+ 



24 
80 

13 
40 

3* 



JUNE. 



S61. 
862. 
863. 
864. 
865; 

866. 
867. 
868. 

% 



+ 



27- 

56- 
46- 

37- 



57 



+ 



870.- 



+ 
+ 

4- 



73 
112 

12 

35 
1 



+ 
+ 
+ 
+ 



46,- 
40- 

58- 

144- 

7 + 

5- 

74- 
16:- 



76| o'- 17- 15- 44- 

38- 22- 194- 324- 854- 

4- 31 - 2 + 46 + 70';- 

30+ 44+ 90+ 38,- 

58- 24-141 - 524. 

18+ 74- 



II 

8 

15 + 
224- 74- 

6- 34- 

II -f 164- 

16- 16- 

20;— 11 — 



2,— 
18- 

2 — 
20 — 



27i- 

244- 



18- 

64+ 

^5' + 
46,- 

5*;+ 



3a 
41 

22 

16 

7 

38 
7 

a5 

2 

29 



- 28 

- 7 

- 17 

- 15 

4-113 

+ 14 

- 27 

- ^ 

- I 

- 24 



+ i5' + i04 

- 29I- 73 

- 87j- 16 + 

- 83 - 52 

+ 34+ 37 

- 95+ ai 
4-120,- 4 

+ *9;- 15 

4- 72I+ 12 

4- 23 - 18 



- 24I 

13 

37 

74 

65 
60 

14 

8 



+ 

+ 

+ 
- 23 



- 67 

4-122' 

+ 83 

+ 76; 

- 119' 

-,? 

- I5| 

- 60' 



- 371+ 56 
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Tables XXXIII. to XXXVI. Showing tho number of Hours of departure 
of each Wind during the months of July, August, SeptemMr, and 
October in each of the years IStil to 1870, Irom its average, referred 
to Eight and to Four Points of the Compass. 



JULY. 1 




Number of Hoi.n. the Mean dir««ion of Uio Wimi 


EwolTcd NambCT lo 




dilTured from llie nveraEo. 


CnrdiniJ Pointt 


T«ira. 








N. N.E. 


E. 


S-E. S 


ls,w. 


w. 


N.W. 


CBlm. 


N. 


E. 


8. j W. 


1861. 


r^^i— 


_ ,y 


- '3' + 


'3! + '99 


7^ 


- 5 


- 44 


-109 


-'^j 


+ IO1+I20 


I86i, 


- 30- 66 


- j6- ,6- 


19+ 7° 


+ .5'- " 


- 44 


- 68 




+ 9 +'80 


.863. 


+ 36,+ 41 - i\+- 40 + 


11-113 


- 34+ » 


+■ 17 


+ 58 


+ 39 


- 30- 94 


1864. 


+ .6;+ ii'+ si- 16- 


11+ 46 


- 63,- 1. 


+- 35 


+ "8 




~ .1 - 40 


■ 865. 


- 18- *9|- 37;- "4.- 




+ 13 + 9 


+ 7> 


- 38 




- '1+ 3; 


1866. 


+ 3+ ,0+ z+- .»'- 


18-116 


+ 33+ " 


+ 53 


+ '9 


+ 39 


- 82- ig 


.867. 


- 11!- 6+ 19+ 30 + 


35+ 5 


-46 


4- 6 


- 3' 




+ 41 


+ 51- 40 


1868. 


+ .o9|-i- 61-1- 10- 16 + 




- 68 


+ 4 


- »9 


4-142+ 34'- 44|-'03 


.869, 


- .6+ 294- ..+ .9- 


3!+ 18 


~ 42 


- '5 


- 3 


- 94- 34-t- '6- 40 


1870. 


- "2+ 36,+ 14+ 1 + 


1;- 324- 10 


4-7-38 


+ 9+ 43- '1 ~ » 




AUGUST. 


iSGi. 


- 60 


- 58 


- 37 


- 19 


^ 


8+ 94>i38|+ 9'- 5' 


- 84I- 80 


+ »S 


+ 190 


1861. 


+ 1 


+ 53 


- 16 


+ 8 




34 


- 7+ -4- 13+ » 


+ 164- IS 


- 33 




■ 863. 


- »9 


- 38 


+ "7 






3 


+ '53— 37- 14 


- 40 


- 59 




+ 73 


+ 18 


.864. 


+ S7 


- 37 


- 9 


- »7 




la 


- 88;- ,6J4- 4 


+ 131. 


+ 39 




- 75 


- 58 


.86s. 


- 13 


- 38 


- 3° 










+ 9» 


_ 13 


- 59 


- 41 


+ 31 


1866. 




- 36 




— I 


4- 


33 


- 4S + i»|+ 4S 






- 3" 


+ 10 


+ »3 


1867. 


- a 


- 34 


+ 16 


+ 20 


4- 


36 


4-:8s- 911- 45 


- 55 


- 71 


+ 9 


4-139 




186S. 






+ 38 


+ 47 


+ 56 


- 46 + 1- 4' 


- 36 


- 36 


+ 56 


4- 57 


- 4' 


m,. 


+ 6+73 


+ 21 


+ 16 




20 


-86- 16; 4- ,0 




+ 48 


+ 67 


- S< 


- 54 


.870. 


+ S9[ + '» 


+ 7 






.5 


-141- 49+ 43 




+ ■82 


+ 63 




- 97 




SEPTEMBEE. 


1S61. 


+ i^ 


+ 123I+ 22 


- n 


_ 


3 


+ 41 


+ 814- 111- 51 


+ 13'- 75'+ 6+107 


igfiz. 




+ 9 








-53- 9- 18 


+ 56;+ 89- 40- 87 


1863. 


- j6 




- 33 


+ 




+ 100 


4- 91 4- 3 - »" 


- 6.1- 95+ 34+"4» 


,864. 


- S 


- 66 - t 


- 29 


+ 




+ <o6 


4- 9+ 6- 4 


- 36 - 7.1+ 46i+ 6S 


.865. 


- 3 


+ 14-4 


+ 29 








- 13+ 4 + 141 


+ 1=1+ 23 - 95!- So 


1866. 


- 9 


- 5» 




+ I 


+ 


51 


+ 6 


- 34- 6+ 14 


- 39 


- S.+ 83i- 7l 


1S67. 


+ 45 




- 3 


- 5 


+ 




4- 20 


- 4°+ "6- 43 


+ 47 




+ 29'- 21 


ig68. 




i'ii 


+ 55 


4- x6 


4- 


3 


-136;- 57- "4-+ JS 


+ 34 


+ 123 


- S3I-H1 


(869, 




- 17 


+ " 


+ 


5 


+ S',+ S3- '7- 35 


- 38 


- 33 


+ 36+ 7= 


1870. 


- II 


+ 35 


4- So 


+ '3 




»3 


- 58 - .8+ 6- 13 


+ 9 


+ 104 


- 4*1- 44 




OCTOBER. 


1861. 


- 39+ 99+ 41+ 66 + 


23- 3'1- 77 


- 30 


- 53 


- 5 +.14 


+ 41 —108 


1S61. 


- ,5- ,6 0- 23- 


5 


+ 78 


+ 70 




- »7 


- 31 




- 23+100 


1863. 


- 36- 681- 3+ 60 + 




+ 9° 


- 60 


- 34 


4- 4° 


- «7 




+ 86- 33 


1864. 


+ 18+ 60]+ Ji— 10 — 


13 


- 77 


- 56 


+ 5 


+ 31 


+ 5° 




- 62 - 92 


■865. 


- II- 18 


-4- "- 


3 


- 9* 


+ 17 




+ '33 


- 3° 


- 1. 


- 55- »5 


1866. 


+ S6!+ 86 


+ 33 - bU 


13 


- 75 


- 70 




4- 12 


+ 8S 




- 55-"" 


1867. 


+ 11 


- 41 


-4°- ^ + 


53 


4- 82 




4- 6 


- 5' 




- 62 


+ 93!+ »3 


1 868. 




- 23 


- 44 - 4S + 


"3 


+ 9 


+ 9» 




+ 7 




- 78 


- 5+ 95 


1869. 


+ 31 


- S8 


- 37+ »6- 




- 3» 


+ 35 


+ 7S 


- 35 


+ 43 


- s: 


- '3+ 57 


187c. 


~ 14 


- 9 


0-4S- 


" 


+ S" 


4- 61 


+ 14 


- S6 


- 7 




- 9|+ 98 



Nov.] 
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Tablib XXXVU. and XXXVIII. Showing the number of Hours of do- 
pttrture ot eacb Wind during the moatha of November and December 
in eBcb of the yeara 1861 to 1870, Irom its averse, referred to Eight 
and to Four PointH of the Compasa. 



NOVEMBER. 1 




Number of Hours Iha Mean direPtion of the Wind 


Resolred Numbor to 


¥«««. 


differ^ from tlie arorage. 


Cardinal Point*. 


N. 


H.K 


B. S.E. 


S. 


8.W. 


W. 


N.W. 


01.. 


N. 


E. 


8. W. 


iS6i. 


- 'i' 


- *1 


- 4- 3a 


- S' 


+ n6 


+ •.<. 


+ 11 


- 18 


- 48 


- SI 


- 1+140 








+ 17- " 


oj_,j7- 30 


- 1- 


+ 4C 


+ 9^ 


+ If 


- 7*-"i 




- 4' 








- 1- 






+ IS 






- '-, 




-1- 19;+ 2S'+ 43|- S: 


- 1- 


+ 34 




4- 'i 


+ S6- 77 


1865. 


- XI 


+ ■■ 




-1- 46;+ 60- 69- 19 




+ 11 


- 30+ 15 


+ 49I- 6> 






-6, 






- i|+ 73+ 6: 


+ 11 




- 67- 55 




















+ 99!- ■ 


- 68;- +3 








+ 3 


+ J 


- .o-mJ- 4! 








- 6sl-... 


i»6fl. 




- S' 




- 1' 


- 3J,-H »3'+ 9: 


+ S! 


- 19 


- 17]+ is]+ "1+ '0^ 






- + 


+ ao 


+ .. 


+ »+ "!+ 19 


- -sj- ■<. 




SECEUBEB. 


IS6.. 




+ Us 


+ 4& 


+ .<]- 7I- 8J- J-f 8 


+ a 


+ 6 




-1« 


~ 73I 












- lb 


- ql 






+ "S 


.«fi,. 


- 16 






- 44^- S^l-t- 77i + "4+ 38 




- ^S 




- 16 








4- 6; 


+ ?' 




- 1' 








+ 71 




r«6,. 


+ • 






































+ w 


+ 11C 


1867. 














-t- K. 






+ a 






- b. 






— V- 












me,. 


+ 7: 


+ 41 


+ M 


- 4S!+ >|- IS;- 4! 


+ ",- 14 


+ 10^ 


+ "! 


- ¥ 


- 54 




+ 71 


+ ir 


+ 1: 


+ ",- S3-'5'- 37 


- 11- 5 


+ 13" 


+ 100-.1: 


-III 









Sy reduoBg the numbers in the first part of Table XXYI. to the four 
ttrdinal points, the second part of the some Table is formed; and taking 
tile Bums, we find that each wind, as formed from itself and compounds, is 
*» Collowa: — 

The average duration of N is 1815*4 

E. ia 1391-8 

8 is 22938 

W is 2900-8 

being identical with tbese found from the numbers in the second part of 
Table XII., and thus certifying their correctness in both cases. 

Sy consulting the numbers in the last columns of Table XXYI., in 
vf^srj month, with those in the lost columns of Tables XIV. to XXY . , the 
mean duration of each wind, witb its extreme durations, are readily found 
M follows :— 

North and Hi compounds, reduced to North. 
In January the average duration from the 10 years is 97 hours ; in 1S68 
they continued 187 hours ; but in 1869 only 6 hours. 
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In February the average duration is 112 hours ; in 1864 the duration 
was 271 hours; in 1867 the continuance was 44 hours. 

In March the average is 209 hours ; the greatest continuance, viz. 347 
hours, occurred in 1869, and the least (101 hours) in 1861. 

In April the average is 132 hours ; in 1868 it blew 198 hours ; but only 
72 hours in 1867. 

In May the average is 154 hours ; for 295 hours the air passed from 
this direction in 1861 ; in 1865 for 68 hours only. 

In Jime the average is 168 hours ; in 1867 it was prevalent for 288 
hours ; in 1866 for 73 hours. 

In July the average is 139 hours ; in 1868 it blew for 281 hours ; in 
1861 for 33 hours only. 

In August the average duration is 127 hours ; it prevailed for 309 hours 
in 1870, in 1861 for 43 hours. 

In September the average is 77 J hours ; it blew for 134 hours from this 
direction in 1862, while in 1863 only 17 hours were registered. 

In October the average is 122 hours ; it prevailed 210 hours in 1866, and 
35 hours only in 1863. 

In November the average is 152 hours ; the duration exceeded 250 hours 
in 1862, 1867, and 1868, but was only 69 hours in 1863. 

In December the average duration is 126 hours. The maximum duration 
for this month in the period 1861 to 1870 was 257 hours, and occurred in 
1870, the minimum duration being but 20 hours in 1866. 

East and its compounds, reduced to East, 

In January the average duration of the E. wind from the ten yearn is 
110 hours ; in 1864 it was prevalent for 260 hours, but in 1866 for 12 
hours only. 

In February the average duration is 95 hours ; in 1862 it was 203 hours ; 
but in 1868 and 1866 scarcely any air passed from this quarter, the con- 
tinuance being only 2 and 17 hours respectively. 

In March the average duration is 141 hours ; it prevailed for 284 hours 
in 1867, and but 14 hours in 1861. 

In April the average is 155 hours ; in the year 1861 it blew 285 hours ; 
in 1867 but 48 hours. 

In May the average duration is 180 hours j in 1869 the duration was 
272 hours ; in 1865 but 63 hours. 

In June the average is 100 hours ; in one year only (1861) the duration 
exceeded 200 hours, while in 1862 (the least duration) 27 hours occurred. 

In July the duration is 102 hours; in the year 1870 it blew for 145 
hours ; in 1862 for 25 hours only. 
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In August tho average duration is 85 hours ; in 1869 it was prevalent 
/or 152 hours ; while in 1861 the duration was but 5 hours. 

In September the average is 100 hours ; in 1868 it was prevalent for 
223 hours ; in 1863 for 5 hours only. 

In October the average is 137 hours ; in 1861 it blew for 261 hours ; in 
68 for 59 hours. 



In November the average is 81 hours ; the maximum duration in the 
I>eriod 1861 to 1870 was 130 hours, which occurred in 1868 ; in 1861, 
X866, and 1869 the durations were 28, 26, and 29 hours respectively. 

In December the average duration is 107 hours ; in 1864* it was 215 
fa^ours ; in 1863 and 1866, 28 hours only. 

South and its compounds^ reduced to South, 

In January the average duration of the S. wind from the ten years is 
^47 hours ; in 1869 it blew for 4fOi hours ; but in 1868 for 174 hours only. 

In February the average duration is 195 hours ; the greatest duration, 
hours, occurred in 1868, the least, 132 hours, in 1864. 

In March the average duration is 142 hours ; it was prevalent for 228 
in 1868, and for 84 hours in 1865. 

In April the average duration is 151 hours ; it blew from this direction 
hours in 1867, but for 21 hours only in 1861. 

Jn May the average duration is 171 hours ; it was prevalent for 262 
urs in 1865, and for 65 hours in 1861. 

In June the average duration is 160 hours ; the prevalence in 1864 was 
hours, in 1865, 95 hours. 

In July the average duration is 177 hours ; in 1861 was 279 hours, and 
1866, 95 hours. 



In AuguH the average duration is 187 hours ; in 1867 it blew for 326 
^^urs from this quarter, in 1870, 86 hours. 

In S^tember the average duration is 229 hours ; in 1866 its continuance 
"^^as 312 hours, in 1865, 134 hours. 

In October the average duration is 208 hours ; in 1867 it was 301 hours, 
in 1864 it was 146 hours. 

In November the average duration is 205 hours ; the longest continuance 
was 310 hours in 1863, and the shortest 131 hours in 1862. 

In December the average duration is 221 hours ; in 1868 it was 327 
hours, and in 1870 it was 108 hours. 

West and its compounds, reduced to West. 
In January the average duration of the W. wind from the ten years is 
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287 hours ; in 1866 it blew for 416 hours from this direction, in If 
182 hours. 

In February the average duration is 246 hours ; in 1868 it 
hours ; in 1870 it was 116 hours. 

In March the average duration is 210 hours ; in 1861 it was 458 
in 1867 it was 102 hours. 

In April the duration is 205 hours ; its prevalence in 1867 W 
hoiurs, in 1861 it was 98 hours. 

In May the average duration is 185 hours ; it prevailed 323 hi 
1862, and 105 hours in 1867. 

In June the average duration is 264 hours ; it was 386 hours fl 
and 145 hours in 1865. 

In July the average duration is 282 hours ; in 1862 it was 463 
in 1868 it was 179 hours. 

In August the average duration is 290 hours ; it blew for 
from this direction in 1861, and for 193 hours in 1870. 

In September the average duration is 262 hours ; it was 404 h( 
1863 ; in 1868, 120 hours only. 

In October the average duration is 222 hours ; the greatest numi 
322 hours in 1862 ; the least was 104 hours in 1866. 

In November the average duration is 244 hours ; it blew 
quarter for 884 hours in 1861, and for 132 hours in 1862 and 1868. 

In December the average duration is 254 hours ; in 1863 it prevf 
435 hours, but in 1864 for 119 hours only. 

In the present communication I have adopted the mode of repi 
graphically the results of the Tables which I made use of in my 
paper on the subject, and which is now in general use ; it is to be 
however, that care must be taken not to deduce inferences 
Diagrams which were not intended. The absolute lengths of tl 
corresponding to the different years are the only quantities the Di 
are intended to show; and although the extremities of these 
joined, to render more evident to the eye the departures from the ai 
I do not attach importance to the exact shape of the indentati( 
protuberances in this broken line. Strictly speaking, it would 
proper to take points equidistant from one another along an axis H 
different years, and erect ordinates at these points to represent the Xf 
here denoted by radii; and this method would have the advantage v 
it were desired to include more years, there would be no overlappi 
the ordinates. Although it thus appears that the circular mode of t 
sentation is only properly appropriate for periodical phenomena, it i 
to me now, as it did formerly, that the physical facts are in this wi^ 
dered more obvious to the eye ; and this is, in fact, all that is contemf 
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in giving a Diagram. For deductions requiring accuracy the Table itself 
should be consulted. It should also be remarked that when the wind has 
blown for a certain number of hours from a point of the compass midway 
between two cardinal points, this number of hours has been equally 
divided between -the two cardinal points; thus, in Table XII. and subse- 
quent Tables, a wind of 4 hours' duration from the south-west has been 
regarded as a south wind for 2 hours and a west wind for 2 hours. It 
might seem more proper to resolve durations, like forces, velocities, Ac, 
according to the parallelogram law, and regard the 4 hours' south-west 
wind as equivalent to a south and west wind, each of 2 V2 hours' duration ; 
and this would be theoretically a better mode of resolution. On considera- 
tion, however, it does not appear that the duration of the wind admits, 
when resolved, of quite so accurate an interpretation as resolved velocity 
and force. If the wind move from the south-west with velocity 4, at any 
instant, this is exactly equivalent to a south and west wind, each moving 
with velocity 2 V2. In the case of time, however, the interpretation is not 
quite 80 clear, unless we suppose the duration proportional to the velocity 
or pressure ; it therefore seemed sufficient to merely halve the amount. I 
may mention, in conclusion, that I have it in contemplation to discuss the 
pressure and velocity of the wind, resolving throughout according to the 
parallelogram law ; this investigation cannot fail to yield results of interest 
and importance. 



II. Observations of the August Meteors in 1871. 
By Professor ALEXAia)BB S. Heeschel, F.E.A.S. 

A SOMEWHAT unusually bright shower of the August meteors was visible 
in England on the nights of the 10th and 11th of August last, of which, 
although clouds concealed the sky at most of the stations in the north, a 
generally favourable view was yet obtained, and the apparent courses of 
about 350 meteors were mapped by observers in different parts of 
England, whose watchfulness on those nights, and on the 9th of August, 
between the hours of 10 p.m. and midnight, was specially requested by the 
Luminous- Meteor Committee of the British Association, with the view of 
determining as exactly as possible the position and changes of position of 
the radiant-point during the progress of the shower. Among the long 
list of shooting-stars, of which the times and the other principal par- 
ticulars, including their apparent paths by the stars, were exactly regis- 
tered, and are contained in copious descriptions of the star-shower com- 
municated by observers at several widely distant stations, for general 
comparison together, to the Committee, many of the meteors described 
are satisfactorily identified as having been seen and recorded simul- 
taneously at more than one of the corresponding stations. 

In the accompanying list of the accordant observations, the real heights 
above the earth of the points of the meteors' first appearance and dis- 
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ftppeonmce, and the lengths and velocitlee of their real paths, as far u 
they could be ascertainod from the obserrationa, are included in separate 
colanms of the Table, following the original descriptions of the meteors' 
apparent course and appearance at the different stations. The last five 
columns of the Table contain the true radiant-pointa and the localities 
over which the meteors moved, aa they are directly derived from the 
observations. The positions of these points and the projections of the 
meteors' courees, together with the positions of the obeervers' stations, 
are shown on the accompanying outline map of England*. Collecting 
together the horizontal diatances from the observers of the points of dis- 




appearance of eighteen (omitting Nos. 5 and 20) of the meteors doublj 
observed during the simultaneous watch, it appears that among these 
meteors (only in a few cases alightly brighter than the fixed stars) nearly 
three fifths (21, or 57 per cent.) of the observed disappearances took place 
at horizontal distances between 40 and 80 miles from the observers, 
scarcely one fifth (7 cases, or 19 per cent.) took place at horizontal 
distances of less than 40 miles, and leas than the remaining fifth (6 cases, 
or 16 per cent.) at distances of between 80 and 120 miles. Three in- 
Btances only occur (6 per cent.) in which the disappearance of a meteor 
was noted at a greater horizontal distance than 120 miles from the 
obaerver's point of view. From this result of the observations it may be 
inferred that within a circular horizon of 80 miles in radius about four 

* BefereaoM to tbe St&tioiu : — Bi, Birmingluim ; Bo, Bolton, lAiitnshir« ; H, Hawk- 
fannt, Kent ; Le, LMmiogton, Wuwiakshire ; Lo. London i M, ManebetUr ; 8. Sundor- 
land. Durham ; 7, York. 
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fiftliH, and irithin a horizon of 120 miles in radias nine tenths of all the 
met«on capable of being exactly recorded are neible to an observer at its 
centre. Among the moat distant meteors, the first in this list, doubly 
obseired at Birmingham and York, was yet so veil recorded and bo simi- 
larly described by the obserrers, Mr. Wood and Mr. Clark, at the two 
places, that its rei^ course and its boriiontal distaucea at disappearance, 
of about 120 miles from York and about 220 miles from Birmingham, 
were capable of being very exactly and satisfactorily well ascertained. 

In calculating the meteors Nos. 6, 9, 20, and in some less important 
caaes, wh«« the descriptions of the apparent paths are wanting in perfect 
completeness or agreement, a radiant-point was adopted agreeing well 

Heig\tt ef Twenty Shooting-Start doubly recorded by the Obtervert at Bri- 
tiek-Atweiation Slatiotu in England on the Niyhte of the Qth to 12th 
ofAvgutt, 1871. 
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with the other appearances of the meteor's flight ; and small departures 
from the original observations were required to adapt them to approximate 
calculation. But the elevations, and the other particulars of the meteor's 
real course, have in each case been obtained with, generally, very small 
deviations from the indicated paths. The average heiglits of appearance 
and disappearance, 8G and 62'i> miles, agree very closely with the similarly 
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computed heights of twenty shooting-stars of the August star-shower in 
the year 1863, 82 and 58 miles. The average length of path, 46 miles, 
is also very nearly the same as that, 53 miles, computed in the latter year. 
But the average velocity of xdne Ferse'ids contained in this list, 51 miles 
per second, considerably exceeds the average velocity of 34*3 miles per se- 
cond observed in the year 1863 : the difficulty of estimating exactly the 
exceedingly small duration of their rapid flights may be accepted, with 
very little hesitation, as affording, doubtless, the true as well as a suffi- 
ciently obvious explanation of this apparent disagreement. The accom- 
panying diagram (p. 36) of meteor-heights presents in a single view the 
real elevations obtained by the comparison of these observations, together 
with the average heights of first ignition and extinction or final dispersion 
of the August meteors, in the present year, by the heat and concussion of 
the air, violently compressed before them in their sudden collision with 
the earth's atmosphere. The following abstract list of observations con- 
tains a comparison of the relative frequency of the meteors seen on the 
principal nights of the shower, and the number of meteor-tracks recorded 
by observers at the British-Association stations, according to the more or 
less favourable views of the progress of the shower which they obtained 
on the nights of the systematic watch. A very complete series of obser- 
yations of the numbers and appearance of the meteors of the shower on 
the night of the 10th of August was made by Captain J. Maclear, B,N., 
and Professor T. J. Main, of the Eoyal Naval College, who, observing 
together at Portsmouth from the Observatory of the College, counted the 
following numbers of meteors in the successive half-hours ending at : — 

1871, August 10... IQi'SO"*. UK 11»'30». 12^ 12»»30«. 13^. 13»»30«. 14^. Total. 
No. of meteors 1 
counted I 5 10 10 IS 29 27 14 23 ,33 

both observers watching together during the hour between midnight and 
1 o'clock. As will be seen by the following list, the half-hourly numbers 
which they recorded agree very nearly with those noted by other observers 
of the star-shower on the same night. 
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III. Electric Cumulus, By S. Bahbeb, F.M.S. 

Thtjndebstobms have been more than usually numerous during the past 
three months in this neighbourhood (Hadleigh, Suffolk) ; and there has 
been no instance, that I am aware of, which was not heralded by the 
appearance of the cloud which I have called " electric cumulus." It has 
clearly distinguishing marks ; and since attention does not seem to hare 
been much directed to its connexion with electrical discharges, I offer 
the following remarks, premising that the cloud seems to have a similar 
appearance on the west and east coasts and in the midland district. It 
may be easily distinguished at a great* distance when just rising above 
the horizon : then it often has a pale yellow appearance. 

Though liable to assume fantastic and craggy forms immediately before 
the disturbance, yet there seems to be a curious tendency to a constant f 
magnitude in the vertical angle, probably about 60^ is the most ordinary. 
But the really distinctive trait is found in the markings of the surface. 
There is a very spechy appearance, and many small curved lines are seen : 
on a nearer view these turn out to be the edges &c. of nodular projections, 
which indicate an internal fermenting or protruding force. 



Electric Cumuli. 



Fig. 1. 



Fig. 2. 





This cloud is often seen isolated, and seems posseasod of a repulsive 
power, the edge sharply defined and showing little tendency to coalesce 
with those of neighbouring clouds. The outline of this edge is well 
worthy of notice ; the prominences are small but very numerous, and have 
a tendency to a spherical form, reminding one of a mass of bubbles. 

The axis of the cone, which represents the normal shape of the " electric 
cumulus," is often inclined to the horizon, as in fig. 2. 

* Some notes on this point were published bj me in the • Student * for April 1870, last 
page. 

t The angle is, of course, tliat of a yortical section through the apex of a cone ; and the 
,QOne is often a very regular one. 
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The great thunderstorm of June 19th and 20th was preceded by many 
of these clouds. The movements of the storm seem to have been rather 
peculiar. Thus it was felt in parts of Suffolk and also in Cheshire on 
Monday 19th, and not till the 20th in other parts of the first-mentioned 
county. 



rV. Note9 v^pan the Aurora Borealis of 1871, November 10. 

By W. C. Nasu. 

h m 
At 9 10 there was a black mass across Ursa Major, and faint diffused 

white light along north. 

9 15. Sudden appearance of red light between Cygnus and Lyra. 

9 18. Great mass of ruddy light across lower part of Cygnus, and 
across Lyra and Draco; the principal brightness is near 
a LywB ; bright bluish-white streamers cross the mass of red 
light. Below the mass of red light there is intense bluish- 
white light like day-dawn. The black patch still remains 
across Ursa Major. The red light was somewhat intermittent ; 
it faded at 9^ 19°^, and again became brighter after 9** 20". 

9 25. Fine mass of whitish streamers reaching almost to zenith (to 
a Cephei). Black patch now broken up into detached frag- 
ments, and there is fine white light along north, with red mass 
as before in north-west. 

9 28. Short and sharply defined streamers to left of 17 UrssB Majoris ; 
eastward from that constellation there are small broken dark 
fragments and diffused light. 

9 81. The dark fragments have entirely disappeared, and there is now 
only a little diffused light in north. 

9 31 to ^ 40". Diffused light. 

9 41. Bright reddish light between a LyrsB and /3 and y Draconis ; 
below there is bluish-white light with streamers shooting up 
across the red light. 

9 44. Faint white streamer close to the left of /3 Draconis, and anotlicr 
passing by right of a LyraB ; red light above a LyraB. 

9 46. Bright white streamers shooting up below a Lyne and towards 
Cygnus ; as these increased in altitude, their upper extremities 
became red and intense. 

9 48. White streamer 5° to east of /3 Ursae Majoris pointing up to and 
almost reaching a Fersei ; short streamers in Ursa Major and 
to left, whilst there is a red mass with streamers still existing 
between a Lyrae and I Cygni. 

9 50. Difiused light only : no definition : no red light. 
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h in 

At 9 51. Many short streamers pointing to Draconis, and extending 10^ 
to right and left. 
9 53. Diffused. 

9 56. Long low flat greenish- white arch passing between i; and ( Urs® 
Majoris; the sky appears very dark by contrast below the 
arch ; above the principal mass of light there are disconnected 
white streamers passing transversely between a UrssB Majoris 
and Polaris. 
10 to 10*" 18°. The arch remained unchanged. 
10 26. Several black patches between a LyrsB and Ursa Major ; line of 

light below. 
10 35 the black patches had disappeared. 

10 40 to 11*^ 16". Nothing worthy of note. 

11 15. Dense cloud-like fragments along north, bright bluish-white 

light around. 
11 19. Fine bright streamer from behind cloud up to Draconis. 
11 26. Euddy appearance in Cygnus ; clouds as before ; bluish-white 

light in north. 
11 40. Clouds and bluish- white light still. 
11 45. Observations discontinued. 
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Y. On iKvrge and Small Anemometers. 
By the Eev. Fenwick Stow. 

1 WAS led to begin my inyestigations into this matter by a wish to ascer- 
tain how flEir a small instrument which had been in my possession two 
years or so would agree with a large electrical anemometer of the '' Kew 
pattern " recently lent me by Mr. Louis J. Crossley. Subsequently Mr. 
Symons and Mr. Nunes expressed a wish that I should compare some 
instruments belonging to them ; and to render the experiments more com- 
plete, I modified my own instrument in various ways. 1 must beg, there- 
fore, to express my cordial thanks to those three gentlemen for thus 
furnishing me with the means of this investigation. 

The instruments I used were : — 

As a standard, an electrical anemometer, having cups and arms similar 
in size, shape, and construction, to those of the anemometers recently 
erected by the Meteorological Committee of the Boyal Society. It is 
arranged to make a contact once for every mile of wind ; and the reading 

HXW SEBIEB. — ^VOL. I. £ 
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was taken by means of one of Breguet's " Compteurs Electriques." The 
contact-maker is exceedingly simple, and no failure in its action or that of 
the " Comptenr " has ever occurred. 

Of small anemometers I had : — 

No. 1, one of Gasella's ordinary small instruments, registering up to 
505 miles. This instrument has been for some years in the possession of 
Mr. Symons, but had just been thoroughly cleaned and put in order by 
the maker, and moted with very little friction. 

Nos. 2 & 3, a pair of improved instruments by Negretti and Zambra, 
quite new and unused. The workmanship, like that of the previous 
instrument, appeared to be very good, and there was remarkably little 
friction. As no permanent difference worth mentioning was found be- 
tween the indications of these two instruments, the mean of the two is 
used in the Tables of comparison. They were both exposed from Septem- 
ber 22nd to October 9th, and during that time one registered 5322 and 
the other 5334 miles of wind. Occasional differences of 3 or 4 per cent, 
occurred, chiefly with N.W. winds, the result apparently of the sloping 
ground beyond the anemometers on that side, and one instrument had 
gained about thirty miles on the other by the 28th ; but they were then 
interchanged, and the one which had lost, slightly more than made up the 
deficiency. Generally, however, the agreement was close, and often exact. 

No. 4, one of Adie's small anemometers. It had large and somewhat 
heavy brass cups and short arms. 

No. 5, the same, with the arms shortened to excess, making them only 
equal to the diameter of the cups, or the clear length of arm only 2 inchee. 

No. 6. The same, with the arms lengthened to 9 inches. In the case of 
this and No. 5, the miles given by the scale were altered by calculation, 
to allow for the difference of the spaces passed through in each revolution. 

No. 7. The same, with the arms exactly doubled in length, and with 
larger but slightly elliptical cups. The figures obtained are given ; but 
the comparison (aa in the next case) being thought chiefly a matter of 
curiosity, the experiments were not prolonged. 

Nos. 8 & 9. The same, with the cups of the same diameter and on arms 
of the same length as No. 4, but conical instead of hemispherical. The 
cones first tried were made out of a semicircle of tin, and were of a height 
nearly equal to the diameter of the base ; but these being thought un- 
satisfactory, new cones made out of two thirds of a circle were substituted, 
the height being little more than half the diameter. They weighed, owing 
to the UghtnesB of the material, scarcely half the weight of the hemisphe- 
rical cups of the same diameter ; but, although this was an advantage in 
light airs, the general result was still less satisfactory, and it does not 
appear that any thing would be gained by substituting cones for hemi- 
spheres. 

The arms in all these altered forms of Adie's instrument (except No. 7) 
were made of small tin tubes, which were found to combine strength with 
lightness in a remarkable degree. I think, also, that hemispherical cups 
might be made of tin by the process of stamping. They would be cheaper 
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and lighter than copper, and if well painted or jtfMimed would be durable 
enough. 

These uurtrum^ta were set up on poles weU steadied hj props in a 
field near my house at Hawsker, about 420 ft. above sea-loTel. The 
nature of the edtuatian and the respective positions of the instrnmentB 
will be explained by the accompanying sketch. No. 7 was tried pre- 
viously on the post of the extreme left ; No. 8 on that of the right, but 
Nos. 1 & 6 were tried on both these posts. There were no other objects 
which could interfere with the &ee passage of the air, and I am satiaGed 

Anamometeri at Samtker, September 2S, 1871. 
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Vo. 2, No. 8. SUndari Ho. 6. No. 1, 

preTiMiilrNo.4,Na.TA:No.9; slWirardi onalarge afterwatdi No 4, 

mAomrcb No. 3 i No. 6. No. 2. cast-iron pipe No. 6 & No. 8. 

(the cross ban 
tn put in bj mistake). 

that the anemometers did not shelter one another. The small instruments 
were placed so that the lower edge of their caps was level with the upper 
edge of the cups of the standard, in order to lessen the chance of their 
being sheltered by it, and no two inatmments were less than twenty yards 
apart. I have gone into these details because I am convinced that too 
mnch care cannot be taken to obtain a iair as well as a good exposure for 
anemometem. 

The results of the comparisons I have made are given in detail in the 
Bubjoiued Tables and diagram. The Tables are arranged according to the 
mean hourly velod^ by the standard during the interval between the oh- 
sraraticms, and give the total number of miles registered by the standard 
and by the instnunent to be compared with it while the wind maintained 
that mean velocity, and the ratio in each case of these two amounts, the 
nulea marked by the standard being taken as unity. Observations which 
gave eqnal or nearly eqnal mean velocities of the standard, have, for the 
most port, been thrown into one. Plate I. exhibits by means of curves the 
rate of motion of each instrument relatively to the standard at different 
velodties of the wind. 

e2 
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CompftriBon of Large and Small Anemometera {continued). 
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It will at once be Been that the results of these experimentB are, in the 
case of every inatrument tried, utierly irreconcileahle with Dr. Bobinson's 
dictum, that the centre of each cup travels at one third of the rate at 
which the wind movee, and that thia law it trretpeeHoe qftie tiee of the 
eupt or the length of the arme. Anemometers with short arms do not 
agree OTen approximatelj with the standard, excepting at low velocities ; 
but there is this peculiarity, that, while those which have the smallest 
cups relatively to the length of arm muntain at aU velocities a tolerably 
even percentage of the motion of the stuidard, those on the contrary 
which have large cups and arms move at a high relative speed in very 
light aiis, but fall actually below the others when the wind is high. If 
the standard he assumed correct, the cups of most of the small instm- 
ments move through a space scarcely more than one fourth of that passed 
over by the wind. Of course it may be asked — ^which is coirect 9 I do 
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not know with what instruments Dr. Bobinson's experiments were made ; 
but I assume that, as he adopted and recommended the adoption of large 
anemometers, they ought to be taken as a standard, at least till thej are 
proved incorrect, about the probability of which eyent I have no means of 
forming an opinion. Only, as our confidence has been rather rudely 
shaken in one respect, we, perhaps, need reassuring that the relation be- 
tween the wind and the cups is not equally mythical. 

Note. — Since writing the above, I have had the opportunity of perosing 
Dr. Eobinson's original, and now very scarce, paper on these anemometers. 
Setting aside theory, the very interesting coiacidence of which with the 
results of his experiments Dr. Eobinson himself appears to regard as 
somewhat fortuitous, it appears that the sole ground on which the sup- 
posed relation between the velocities of the wind and of the centres of the 
cups rests, is the action of a small anemometer placed with its axis in a 
horizontal position at the end of a long arm, which was caused to revolve 
by a weight at velocities reading up to, but not exceeding, eleven miles 
an hour, and which, when afterwards fixed in a vertical position, was 
found, by counting its revolutions at a velocity of the wind of eleven miles 
an hour only, to agree approximately with the large instrument. Admir- 
able and ingenious as the experiment was, it seems to me to leave us in 
the greatest uncertainty (now that it appears that small anemometers do 
not agree with large ones) whether this relation between the velocities of 
the wind and of the cups is not applicable to small rather than to large 
instruments. I have not been able to ascertain whether any subsequent 
experiments were made which would enable us to speak confidently of the 
accuracy of large anemometers; but unless this has been the case, I 
cannot but think that the Meteorological Committee of the Eoyal Society 
or other managers of observatories would do well to investigate the matter 
for themselves. 

I ought not to close this paper without attempting to account for the 
facts observed. I do so with no little diffidence, as I have not gone into 
the theory of the question, nor am I competent to do so. But may not 
the explanation be something of this kind ? The effect of friction is most 
easily overcome by the instrument which at a certain velocity of wind has 
(1) the greatest angular velocity, and (2) the greatest motive power rela- 
tively to the amount of friction. The first qualification is possessed by all 
anemometers with short arms, the second preeminently by those with the 
largest cups. All small anemometers ought therefore to move fiaster rela- 
tively to large ones at low velocities of wind than at high ; and those which 
have the largest cups should have the fastest relative motion. In some^ 
of course, the advantage of more rapid angular motion may be counter- 
acted in part or entirely by the smallness of the motive power of the cups, 
or by the excess of friction in the machine ; but, as a general rule, it 
might be expected to be, as I have stated, and my experiments iq)pear to 
show that it is so. 
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Next, why, at high yelocities, do larger cups move more slowly than 
small cups on the same length of arm? E.g. why does Casella's, with 
8-inch cups, beat Negretti's, with cups 3*7 in diam., at velocities of twenty- 
six miles an hour and upwards ? The reason, I believe, is to be found in 
the fact that, at certain points in each revolution, the cups shelter one 
another ; and it is evident that the larger the cups relatively to the length 
of arm, the greater the arc through which this interference will take place. 
So long, indeed, as there is much friction to be overcome, the greater mo- 
tive power causes a higher speed ; but when power is no longer necessary, 
interference begins to make itself felt. No. 5 was arranged to display an 
extreme case. It had cups equal to the length of the arms. It will be 
seen that its ratio of speed diminishes more rapidly as tie wind increases 
than that of any of the other instruments. It would be possible, indeed, 
to make the arm only half the diameter of the cups by simply fJEistening 
the cups together at their edges, as in the following diagram ; in which 




a large proportion of the receding cups would always be sheltered, 

'^liile the advancing cups would, during a portion of each revolution, be 

fdear. I regret that I did not try this form, as I rather doubt whether it 

^ould not go backwards. In fact, the speed of the revolving cups 

depends in some measure on the length of the arm clear of the cups, 

and not merely on that measured from the centre of each cup to the 

centre of the axle, which is what I mean in this paper by the term length 

rf arm. It is evidently desirable, therefore, that a proper proportion 

should be observed between the size of the cups and the length of the 

arm. 

This, however, would only secure a uniform rate of motion relatively to 
the standard, and not the same rate of motion. How are we to account 
for the great slowness of all small anemometers compared with large ones P 
Is it that the greater space through which the accelerating force of the wind 
acts on a cup at the end of a long arm enables a higher velocity to be 
acquired P Or is the great area of 9-inch cups alone sufficient to enable 
them to take up more of the wind's velocity than small ones, whenever 
their angular motion is sufficiently rapid to overcome, to a considerable 
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extent, the retardation of friction ? I think the reason of the result still 
demands investigation; but about the fact there can be no possible 
doubt. It is established, not hj these experiments alone, but also, as I 
understand, by those instituted by the Meteorological Committee, and by 
Mr. Louis J. Crossley, the results of which, howeyer, have not yet, I be* 
lieve, been published. 

It might almost seem then, at first sight, that small anemometers are 
not more valuable for the purposes of meteorological science than 
children's windmills. I certainly thought so at the beginning of my ex- 
periments, but I have come to a different conclusion. I am convinced 
that, whatever their faults, they may be made scarcely less correct, if at 
all, than the best standard instruments. Perhaps I may be permitted to 
indicate by a few practical suggestions the mode in which, as I beUeve, 
this very desirable result may be secured. 

1. As the motive power of small cups is so very small, and a very slight 
increase of friction (from whatever cause) would so seriously affect their 
motion, I could not advise any cups being made less than 4 inches in 
diameter. 

2. To get a uniform rate of motion relatively to a standard, it is abso- 
lutely necessary that the arms should bear a proper proportion to the 
size of the cups. If a diameter of 4 inches is the minimum size for a cup, 
9 inches ought to be the corresponding minimum length of arm. I would 
propose, in fact, two sizes for small anemometers — the first with 4-inch 
cups on 9- or 9|-inch arms, and the other with 5-inch cups on 12-inch 
arms. An inspection of the diagram will show the remarkably flat curve 
of No. 6, which was of the first-named dimensions, and also of No. 1, in 
which, although smaller, the same proportion between the cups and the 
arms was observed. A constant error once allowed for, such an instru- 
ment must be as correct as could be desired. 

3. A uniform relative rate of motion having been obtained, what should 
the correction for a constant error be P It ought, of course, to be allowed 
for in the scale, after having been previously determined by experiment. 
I can only suggest what I think likely. In the case of 4-inch cups and 
9-inch arms, I would allow in a well-constructed instrument about 16 to 18 
per cent. Thus, if the arms were 9*2 to 9*4 inches in length from the axle 
to the centre of each cup, the cups might be assumed to make 300 
revolutions for every mile of wind. In the case of the 6-inch cups and 
12-inch arms, perhaps 10 per cent, might suffice, so that they might be 
assumed to make 250 revolutions for every mile of wind. Some means by 
which anemometers would be as easily compared as barometers or thermo- 
meters would be a great gain to meteorology. If arrangements for this 
were made at Kew (and admirable arrangements were made in the park 
for the trial referred to), it might go far to rescue a most interesting 
branch of observation from doubt and disrepute. If small anemometers 
were made of the right proportions, a very few observations would be ne- 
cessary for each instrument, some at very low velocities, and some at velo- 
cities ranging from ten to twenty miles an hour. 
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I wish to point out, in support of my sanguine view of the utility of 
small instruments, that all their curves appear, so far as my observations 
go, to rise at very low velocities. Beferring to the Table of friction- 
corrections for the instrument at Kew Observatory, I find them so con- 
siderable at low velocities, that a small instrument, corrected for its error 
at fifteen miles an hour, would be actually more correct at low velocities 
than that standard. 

I cannot avoid expressing the wish, in conclusion, that opticians would 
consult durability more and polish less in the construction of instruments 
peculiarly exposed to the weather. The weakness 'of the arms, and the 
want of solidity in the box, are sources of mishaps even in a moderate gale. 
Let the cups be light, the arms both light and strong, the axle strong and 
turning on a point, the bearings smooth, and contrived so as to retain the 
oil for a long time, the wheel-work simple, the box large, and the gradua- 
tions capable of being read to the nearest mile of wind from ten yards 
distance. A very simple electric contact-marker would be an invaluable 
addition to most instruments. The great essential is proportion, the next 
strength ; and by attention to other details also, very valuable instruments 
(Z do not mean high-priced) would be turned out. 



On the Deep-Sea Thermometers prepared under Admiral FitzBoy^s 
Superintendence, By Bobebt H. Scott, E.B.S. 

[Bead 1872, January 17.] 

^:n a paper by Capt. J. E. Davis, B.N,, " On Deep-Sea Thermometers," 

^^^bich has been printed in vol. v. of the ' Proceedings,' it is stated (p. 309) 

^^liat " at a Meeting of the Committee of the Boyal Society, held in the 

^^^jdrographer's Boom in April 1869, and at which all the appliances for 

.eep-sea sounding were placed before them, the plan of operation for testing 

le thermometers was discussed 

the time these experiments were proposed, it was not known that a 
^liermometer had been constructed at the suggestion of Mr. Glaisher, by 
^lie late Admiral PitzBoy*s directions, with the view of removing the diffi- 
culty of pressure." 

The author gives a reference to a notice of the instruments in question, 
'Which is to be found in the 1st Number of Meteorological Papers, published 
l>y authority of the Board of Trade in 1857*, and states that some of them 
had been used for deep-sea purposes. 

1 may, perhaps, be excused if I venture to remark that, in April 1869, 
t;lie history of these instruments was perfectly familiar to many gentlemen 
interested in the question of deep-sea soundings. 

The number of the thermometers of this particular pattern which was 

* ThiB reference is quoted by the author of the paper as '* Meteorological Beport, No. I. 
1857." • 
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supplied to the Meteorological Department of the Board of Trade by 
Messrs. Negretti and Zambra, the makers, was upwards of fifty, aod they 
were supplied to several ships in the Eoyal Navy, especially those employed 
on certain well-known deep-sea sounding expeditions ; among these I may 
name H.M.S. — 

Cyclops, Porcupine, Swallow, 

Hydra, Serpent, Archer, 

Medina, Gorgon, Woodlark, 

Fox, Eifleman, Tartarus. 

Bulldog, Firefly, 

I was not able to find any record of any of these thermometers haying 
been tested in an hydraulic press, and, accordingly, as soon as the Miller- 
pattern thermometer had been definitely adopted by the Hydrographery it 
was resolved to subject one of the old theimometers in the Meteorological 
Office to the same test as that which the new instruments were made to 
undergo, in order to see whether or not the construction of the original 
instruments ofiered sufficient security against alteration of the shi^ of 
the bulb, owing to pressure. 

The experiments were carried out on the 28th of September, 1869, at 
Mr. Casella's, in the presence of Capt. Toynbee and Mr. Strachan, and the 
results of the testing have been published in the Beport of the Meteorolo- 
gical Committee of the Boyal Society for 1869. 

The concluding sentence of that notice was as follows (p. 32) : — 
''The foregoing experiments are sufficient to show that the original 
thermometers, described by Admiral FitzEoy, were good and trustworthy 
instruments, in so &r as regards their capability of resisting pressure.'* 



1872, Fbbbtjaet 21. 



JOHN W. TEIPE, M.D., Pbesident, in the Chair. 

W. E. Birt, Esq., F.E.A.S., and 
Frederick Newton, Esq., 
were balloted for and elected Fellows of the Society. 



VII. On Bourdon's Metallic Barometer, By the Eev. E. Hill, MJL., 
Fellow of St. John's College, Cambridge. Communicated by Jaiobb 
Glaishss, F.E.S., Secretary. 

[Read 1872, February 21.] 

This instrument, which was invented by M. Bourdon, is described in 
Besant's Elementary Hydrostatics, chap. v. (notes), and in Mr. Olaisher's 
Lecture on the Philosophical Instruments in the Great Exhibition of 1861. 
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It conaiflts of a thin elastic metal tube of elliptic section, in shape a por- 
tion of a circle, closed at its ends and exhausted of air. Alterations in 
the pressure of the atmosphere are indicated by the ends of the tube ap- 
proaching towards or receding from each other. I am not aware that any 
definite explanation of the principle of its action has been offered. M. 
Bourdon himself appears, from Mr. Glaisher's account, to have given none. 
The idea which first offers itself to explain the phenomenon is, that since 
the portion of the sur&ce on the side remote from the centre is greater 
than the portion on the side nearer the centre, the centripetal pressures 
will be greater than the centrifugal, so that an increase in the density of 
the atmosphere, since it will increase the one set more than the other, will 
tend to further bend the instrument. This explanation, besides taking no 
account of the elliptic section and tubular construction of the instrument, 
is wholly fallacious ; for it neglects the pressures on the ends : and when 
these are introduced, it will be found that the forces are all in equilibrium. 
Indeed, the fallacy is obvious ; for if a curved bar of metal could have its 
curvature increased by an increase of atmospheric pressure, so would a bar 
of any other elastic substance ; and therefore if we consider a similar por- 
tion of the air itself, this, too, must have its shape altered, and thus an 
increase of pressure would alter the stratification of air, and other absurd 
results would follow. 

A partial explanation current is, that it is the principle on which a full 
sack tends to straighten itself. The meaning of this appears to be, that 
when the external pressure on the metal decreases, the internal pressure 
may be considered to increase relatively, and that, therefore, the effect 
produced will be the same as if air were forced in, and analogous to the 
effect of filling a sack fuller. An increase of external pressure would pro- 
duce of course a contrary effect. There is some truth in this explanation. 
Undoubtedly, the effect of a decrease of external pressure is the same as 
that of an increase of internal, as may be seen in those cases where the 
tube, instead of being a vacuum, is connected with the interior of a boiler 
and used as a manometer to measure the pressure of the steam. Still, as 
an explanation, this can hardly be considered sufficient or satisfiictory. 
One may ask, why should the fidl sack tend to straighten P and if it be 
answered that thereby the capacity is increased, this itself requires proof, 
and if proved would not show the nature of the mechanical action that 
goes on. The following discussion will perhaps be found more satis- 
fiMstory. 

Let AB, A'B' (fig. 1), be a section of the tube at right angles to its 
axis. The resultant pressures at B, B' will be proportional to the major 
axis AA', and therefore greater than those at A, A', which will be propor- 
tional to the minor axis BB'. Hence the effect of the atmospheric pres- 
sure on this ellipse will be to squeeze B, B' nearer to each other, and to 
force A, A' further apart, until the effect of the elasticity called into play 
is sufficient to balance the forces. In this state an increase of pressure 
will, of course, stiU further contract BB' and enlarge AA'. 
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Let fig. 2 be a section of the tube by a plane parallel the plane of its 
circle. Let the radii of the circular arcs C B D, o B' J, be B, r, and let tbe 
angle C O D be 0. Let an increase of atmospheric pressure alter them to 
B', r', 6' respectively. Now we may regard the lengths of CBD, eWd 
as unchanged, since steel, while it will bend readily, lengthens only imper- 
ceptibly under ordinary forces. 

Hence 

and 

rS^rff. 
Subtracting, 

(E-r)e=(E'-r')e'. 

Now B— r, B'— r are the minor axes of the elliptic section before and 
afber the increase of atmospheric pressure. This increase, squeezing up 
the ellipse, diminishes the minor axis : 

therefore B'— r* is less than B— r; 
therefore 0' is greater than 0, 

that is, d increases with the pressure. But if 6 increases, the ends of the 
tube C and D must approach each other. In like manner, if the piessuie 
decrease, they will open out and recede ; and this is what is observed to 
take place. 

It follows, from this investigation, that if the major axis of the elliptic 
section lay in the plane of the circle, an increase of pressure would make 
the ends of the tube recede instead of approach, and that if the section 
were circular, no effect would be produced. 

The ellipse is compressed in direction of its minor axis, not merely 
because the resultant forces in that direction are greater than those along 
the major axis, but because they can exert a greater moment. If the 
ellipse were replaced by a rhombus, with elastic joints at its AngiiUi* 
points A, B, A', B', even equal forces at the angular points would still com- 
press B B'; for the moments about A, A', tending to bend the joints there, 
would be greater than those about B, B'. When the section of the tube 
becomes a circle, not merely do the resultant pressures become equal, but 
their moments also. 

The fact that compression of a curved tube does produce a change in its 
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dmratare may be proved by any one for himself. If the reader chances 
to have an old kid or leather glove, whose fingers have assumed a curved 
shape by constant grasping, let him inflate a finger by blowing into it, and 
then compress it. A change in curvature will usually be seen. 

Let us examine in what form the instrument will be most sensitive. 

Let hy V be the lengths of the minor axis of the elliptic section before 
and after compression. We have then 

B-r-J, B'-r'=xy. 
Hence, firom above, 

or if 0+a be put for ff, and h^x for h\ so that a is the increase in 6, cor- 
responding to a decrease x in &, 

M«(6-arXe+«). 

Neglecting cup, which, being the product of two small quantities, is very 
small, 



. SB a. 



Hence, for a given compression of the ellipse, the increase in the angle d 
varies as 0. Thus, if the change in the angle C O D be used as the indi- 
cation of the change of pressure, the sensibility will vary as the angle 
itself, and the instrument ought to be nearly a complete circle. Probably, 
also, no serious alteration in the indications would result if the shape were 
not exactly circular. If so, by making it spiral, so that the ends could 
overlap, it might be lengthened to any extent, and the sensibility greatly 
increased. 

If the change in the arc cd be used as the indication, calling this change 
«, we shall easily obtain 

(r-r')r=*, 
and 

r ^ h "V 
whence 

nr 

h ' 

and the sensibility would vary as the radius r, or, inversely as the angle 
0, if the length of the tube be constant. 

I am informed that in the actual instrument the change in the chord cd 
is used. The investigation of the sensibility in this case, without Differ- 
ential Calculus, is rather cumbrous. With it, if y denote this chord, 

y=2r.sm^; 



. dy ^ . Q dr ^ Q dQ 
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r rB being equal to the length cB'd, is constant, and, from abore, ainoe 
ib'ffy bd is also constant. Let, therefore, rO^l^ bd:=m ; 

/ , 
.*. r=— ,0; 
tn 

• • dh''m ' db'^ P ' 
du ^l . e mr 6 

which meaaores the sensibilitj. 
If, now, the tube be nearly a complete circle, q will be nearly «-, sin o 

will be small, and the sensibility will be approximately measured 1^ 

I B I 

—6 cos H, or by ^ cos =• Hence, as before, in a coiled tube whose ends 

are near together the sensitiveness will increase with the number of 
coils. 

The effect of change of temperature on the instrument may easily be 
obtained. When, as in the first case, the angle 0, or rathef 2«'— 0, is used 
as basis of measurement, since the radii of the cirdes, the length of the 
tube, and the axes of the ellipse, all expand equally, 6 will be unaltered, 
and the indications independent of temperature. In the second case the 
alterations would be directly proportional to the temperature ; for the arc 
is equal to (2ir— 0)r. In the third case, where the chord is used, since it 

is 2r sin -, and is unchanged, the alterations will be again propoitioDal 

to the temperature. This seems to furnish a strong argument in &Tour 
of using the indications given by the changes in the angle. The mecha- 
nical construction to secure this would be very simple. Changes in tem- 
perature will also affect the instrument through the increase of surfece 
increasing the resultant pressure on it ; but the effects of this will be very 
slight. The resultant pressures at A, A', B', B', will increase in the same 
proportion as the axes of the ellipse, and, therefore, in the same proportion 
as the metal of the tube. The expansion of steel between 0^ and 100^ 
Centigrade being only about *001 of its length, the error in the pressure 
indicated would only be about the same decimal of its total amount^ and 
equal, therefore, to about *03 of an inch of the barometer. 

The reader will notice that the elasticity of the steel offers resistance 
to a change of the circular curvature C B D, as well as of the elliptical 
ABA'. If the tube were composed of a number of elliptical steel rings 
like A B A', joined by oiled silk, or some flexible material that will not 
stretch into a closed tube of the same shape as this instrument, it would 
give indications in the same manner; the investigations of this article 
would all hold, and it would only be necessary to calculate the compression 



Peb.] S0OT9 — oir the new fobh op CLOtrD. 65 

of the ellipse for a given increase in pressure, from which the change in 6 

follows from the formula aboye, a=T^. 

So, again, if the tube were constructed of parallel elastic wire arcs like 
C B D, connected by an inelastic membrane, it would give indications ; 
for a compression of the elliptic section would, as above, necessitate a 
bending of the wire arcs, which their elasticity would resist. 

The actual case is a combination of both these. The alteration in shape 
requires the steel to bend along both the elliptic and the circular sections, 
and the joint resistance to bending must be overcome. 

The actual calculation of the bending produced by a given increase of 
pressure appears difficult. It would naturally be attempted by the methods 
that Mr. Besant has used in discussing the equilibrium of a Bent Lamina 
(Quarterly Journal of Mathematics, vol. iv.); but there the lamina is 
assumed cylindrical, and the bending is in one direction only, so that the 
Intrinsic Equation can be used. This case is far more complicated. 



VlU. Note on the New Form of Cloud described by M, Toey in * Nature^ for 
the 19th of October, 1871. By Eobeet H. Soott, M.A., F.E.S. 

[Bead 1872; FebruAry 21 .] 

Ok reading, in * Nature,' Prof. Poey's description of the so-called " New 
Perm of Cloud," I at once wrote to the Editor, pointing out that the 
figure he gave corresponded with one formerly given by Dr. Clouston, as 
an illustration of the form of cloud he calls the '' Pocky Cloud." 

My letter appeared in the next Number of the paper ; and the succeed- 
mg Number contained a third communication on the subject, bearing the 
signature of " J.," and giving a reference to the * Philosophical Magazine' 
for July 1857, where a description of a similar phenomenon is given in a 
paper " On the Cirrous Form of Cloud," by Mr. W. S. Jevons. 

This latter notice of the doud seems to be the earliest in point of date 
of publication ; but as Dr. Clouston's, given in his * Explanation of the 
Popular Weather Prognostics of Scotland,' published in 1867, was illus- 
trated by the best representation of the cloud which has as yet appeared, 
I wrote to him to ask for other sketches, and have received four, which I 
submit to the Society, and reproduce one as an illustration. 

The date of the observation of this cloud has not been preserved ; but 
Dr. Clouston states that it was followed by a storm. 

Another sketch is that which has been reproduced in the above-named 
pamphlet. The observation was made at Stromness Manse, March 5, 
1822, and it was immediately followed by a storm, the barometer falling 
1-2 inch from 29*5 to 28*3 within 9 hours ! 

The other two sketches are less detailed. 

One was made at Shanghai, August 5, 1871, the observer stating : — 
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" Came on to blow a strong gale about 15 hoora after obaerratioii, and 
blew for 6 days ; at same time typhoon, on coast, about 200 miles off." 
^e last sketch was taken in the Mediterranean, Norember 7, 1871, and 
the obseirer reports: — "Had strong breeze for 12 hours; it came on 
almost at time of obserration." 




d from a ikebih made at the time of the oaoarrancie of the olood, 

followed b; a rtorm ; bnt the date it not known. 

Dr. Clouston baa added nothing to his printed account of the cloud, 
from which I extract the most important portions. 

He Bays that, " when properly developed, it was always followed bj a 
storm or gale within 24 hours." 

" From the sketch it will be seen that this is a series of dark cnma- 
lous-looking clouds, like festoons of dark drapery, over a considerable 
portion of the sky, with the lower edge well defined, as if each festoon or 
' pock ' was filled with something heavy ; and generally one series of fes- 
toons lies over another, so that the light spaces between resemble an alpine 
chain of white-peaked mountains. It is essential that the lower edge be 
well defined ; for a somewhat similar cloud, with the lower edge of the 
festoons &inged or shaded away, is sometimes seen, and followed by min 
only." 

He then descnbes three other observatione of the cloud, and concludes 
as follows : — 

" It is remarkable that on these three last occasions (which be dtes) the 
storm burst out in, or veered to, a direction almost exactly opposite to 
that in which the festooned clouds had travelled. It is difficult, in other 
cases, to explain why a particular kind of weather follows a psrticDlar 
form of clond ; and it would be premature to attempt to do so in thin case, 
till oheerrations are made with this view ; so at present I rather invite 
than offer explanation ; but I may say that as the cumulous cloud is the 
precursor of coarse weather, so this particular form of it is always the pre- 
cursor of a gale ; and that I cannot look at it without being reminded of 
Sir J. Herschel's expenment of pouring into a large glass vessel fluids of 
different derndties, which do not mix, and which have different colonre. 
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An undulatory movement impressed on such a system disappears very 
speedily firom the snrfiEM^ of the uppermost fluid, but continues long after 
to agitate the lower strata. This cloud, then, may be caused by masses of 
moist air descending, and forcing their way through drier and colder air ; 
for its form suggests air diffusing itself downwards, just as the form of the 
eomuluBy or the steam from the steam-engine, suggests diflusion upwards. 
If tiiia be so, it shows the moist equatorial current in greater strength 
ttan usual, and an uncommonly quick mingling of air-currents, differing 
in temperature and moisture — the very conditions of a storm. This cloud 
ii^gM inoum^ and much dreaded hy Orkney eailars** 

Mr. J6irons*s illustration is on a very small scale ; he gives an imaginary 
netfam of a tfaunder-doud near Sydney, in which the form of cloud in 
qneaftion is described as ^ the appearance of dropping portions of cloud at 
tocfk or back of storm." 

In the paper he gives two experiments to show how the development of 
the drrosmay be imitated. In Experiment I. he takes a weak solution 
of sugar, acidified with muriatic acid, and warms it till its specific gravity 
is '995. Placing this in a beaker glass, he introduces beneath it, by the 
use of a long-necked funnel, a very dilute solution of nitrate of silver in 
pure water. 

The curdy precipitate of chloride of silver is at once formed in filaments 
like those of the cirrus, which sinks to the bottom gradually, according as 
the supernatant syrup becomes cooler and heavier. 

In Experiment II. the silver solution is poured in gently above the 
symp, when ** but little cloud at all will be seen to form, even after a con- 
siderable length of time ; and whatever may happen to be caused by acci- 
dental disturbance, will lie in a uniform or streaked flat sheet at the sur- 
fiu)e, where it is produced, until it finally subsides to the bottom by its 
own density." 

He then remarks : — " It will perhaps have been observed in our experi- 
ment No. I. that the streams descending from the upper stratum into the 
lower often end in little knobs, or drops, or scrolls of a peculiar and inter- 
esting shape. I do not understand why the descending streams should 
differ in shape from the ascending ones, which generally, but not always, 
end in evanescing points, though it might arise from the tendency of 
chloride of silver to subside, as mentioned before ; but it is remarkable 
that similar appearances are often to be seen on the under surface of 
dense cirrostratous clouds, especially at the front or tail of a thunder-cloud 
(as shown in the figure). Sometimes these dropping portions of cloud, or 
droplets, seem to come in contact with dry air, when their well-defined 
form is destroyed, and a fibrous or fur-like appearance only remains. 
They appear to be truly portions of subsiding cloud." 

It will be seen, therefore, that Dr. Clouston and Mr. Jevons agree as to 
their idea of the formation of the pocky cloud, from the contact of two 
strata of air in very different hygrometrical conditions ; but there is 
Clothing in Dr. Clouston's account to support the view propounded by 
** J." in ' Nature,' that the phenomenon occurs when the cloud is about to 
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break up. In fact, he expressly points out the modifications in its form 
which indicate this. 

M. Foey is disposed to attribute the formation of the cloud to electri- 
citj ; at least I cannot gather any other conclusion firom his letter, although 
he does not expressly state how the electricity acts. 

A similar view is entertained by Dr. John W. Moore, of DaUi% a most 
careful and accurate observer of meteorological phenomena, and especially 
of clouds. I subjoin a letter which I have recently received from him on 
the subject : — 

*' 40 FiUwilliam Square Wert, Ihiblin, 
NoTember 15th, 1871. 

*< Mr DEAB Mb. Scott, — The letters in ' Nature ' on a new (?) doud 
were interesting ; but the discoverer need not have described it as being 
very rare. So far as I could gather from his description, it is the form of 
cloud which I have long noticed under the following conditions : — 

"1. In some thunder-storms portions of the hftif cirru9 and nimbui 
exhibit the appearance in question, the under aspect of the cloud being 

gathered up in round folds, thus 




" 2. Often in cyclonic systems, at the moment when the wind is changing, 
the cirro-stratus layer of the clouds presents a similar form. And lastly, 
frequently, 

'* 3. in showers of hail the high cumulo-stratus becomes puckered, as in 
the ' new doud.' 

" Considering the above conditions, it appears to me that two elements 
are required for the production of these phenomena. 

" 1st. A rapid condensation of vapour, and 

" 2nd. High electrical tension. 

*' From the above consideration I think it would be better to regard the 
appearance not as a new form of cloud, but as belonging to douds of 
various kinds under certain conditions. 

" Tours very truly, 

" (Signed) J. W. Moobb." 

We may, I think, reconcile these two views by the consideration that 
the contact of two masses of air at very different temperatures, and in 
very different hygrometrical states, are precisely the conditions which give 
rise to the development of electrical action in the atmosphere and to 
thunder-storms, so that a high state of electrical tension would accompany 
the forcible intermixture of a damp with a dry stratum of air. 

I profess myself unable to see how electricity co\ild produce any such 
modification of the form of a cloud, while we know, by experiment, that 
the appearance may be reproduced by gradually mixing two fluids of 
slightly different specific gravities. 

It may be interesting to give, in conclusion, one of Dr. Clouston's 
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ootices, showing the value of the cloud as a premonitory symptom of a 
storm:—- 

^Another obseiration of this cloud was on lOtb March, 1864f, when I 
noted, in the morning, light fleecy clouds in rapid motion below compact 
dark ones. At 8.d0 in the afternoon the pocky, or festooned clouds, were 
seen for 10 minutes to the westward, moving before the south wind, pro- 
bably not more than 300 or 400 yards up ; and when they blew past, a 
more bright and quiet sky appeared in the west, and about 7 p.ii. red- 
cdoured aurora. 

" Nothing remarkable occurred that night, and next forenoon was so fine 
and bright, that I was induced to go to Stromness, about six miles off, to 
bring home a member of my fiEunily, though still under some dread of the 
festoons. 

** We started for home in an open gig, nearly twenty-six hours after 
their appearance, during a flat calm, and 1 began to doubt if there would 
be any storm at this time ; but I soon paid for my incredulity, for at 5.30, 
or just about twentynsix hours after the festoons, such a sudden storm of 
N.N.W. wind burst in our faces, accompanied with quantities of wet snow, 
that though we persevered for the remainder of the six miles we had to 
drive, it was decidedly the worst weather I have travelled in for more than 
half a century ; and it was only after the breaking of an umbrella, and 
losing of a shawl, that we reached home in a wrecked condition. I found 
by the registering anemometer that the wind suddenly commenced thus, 
with a velocity of nearly sixty miles an hour, and continued so till after 
midnight. This obliges me slightly to modify my former opinion, that ' it 
was always followed by a storm or gale within twenty-four hours ; ' for on 
this occasion it was tioentysix hours afterwards. On 10th the barometer 
stood at 29*236 in the morning, and 28*978 in the evening, and on 11th 
at 28*938 in the morning, and 29*108 in the evening. On 10th the wind 
was south-west, force, 1 in the morning ; and south, 2 in the evening ; 
and on 11th west-south-west, 1 in the morning ; and north-west, 4 in the 
evening" ♦. 



IX. lifbtes an the Thunder-gtorms reported to the Meteorological Office during 
the Six Tears 1866-71. By Eobebt H. Scott, M.A., P.E.S. 

[Bead 1872, March 20.] 

I nsL that an apology is due to the Society for bringing before it such a 
meagre Table as that which I now submit ; but, such as it is, 1 venture to 
liope that it may break the ice for really important and thorough discus- 
sions of the subject, id be carried out by our future Assistant-Secretary, 
and based upon the Schedules furnished to the Society by its obser\'ing 
Fellows. 
The subject of thunder-storms has for some time attracted the attention 

* See ' Symons's Magazine' for July 1868 for remarks on this form of oloud. 
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of foreign meteorologiste, especiall; in countries vhere the varioiiB crops 
are subject to Berious dftmage &om hail-BtormB. It cannot have escaped 
the notice of any one travelling abroad tbat inaurance against hail is to 
the full as prominently advertised, at least in Glennany, as fire insurance. 

The 'Atlas des Orages,' which has for some years past been published 
by the Paris Observatory, contains much important information on the 
frequency, the usual tracks, and the rate of advance of tfaunder-storms in 
Fr«ice. 

In Korway, the able Director of the Meteorological Institute, Prof. H. 
Mobn, has instituted a staff of obeervers, and haa published in his *nmittl 
notices "Om Tordenveir i Norge," most valuable contributionB to the 
history of these phenomena. The value of the results he has obtained is 
enhanced by the great extent of the kingdom of Norway, which stretches 
over 11 degrees of latitude. 

The Swedes are moving in the same direction, and Dr. fiildebrandsson, 



Observations of Thunder, Lightning, or Thunder and Lightning (both), 



only. Dnlj. Phuiidct 



onlj. onlj. ThDKle> 
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Sj '.;.";."] 
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September .. 
Ootober 



December . 



Totil for the fi yean... 



Junury 
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1^ "'."'.'■'. 
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Novembei' .. 
Dfcember .. 
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of TTpuls, has commenced inquiries similar to those carried out at 
CbristiBiua. 

The joomal of the Austrian Meteorological Society contwns numerous 
communicAtions on the subject ; and two years ago Prof. Jelinek laid 
Itefore the Academy at Tieona a return, analogous to that which I now 
Ining before the Society, showing the number of days on which thunder- 
storms had been reported at each of the Austrian stations. 

It behores us, therefore, to be up and doing in the Meteoroh^cal 
Society, if we do not wish to find oarselves entirely left behind by the 
progress of modem meteorology. We have had a very good example 
ahown us by the Scottish Meteorological Society in this especial direction ; 
tktr in ToL II. of their Journal (at p. 289) ve find a paper by Mr. Buchan 
on the returns of thunder-storms from the Scottish stations for a period of 
12 yean. 

The Table shows the number of days an which — I, Thunder ; 2, Light- 



reported to the Meteorological Office by Telegraph, from 1866 to 1871. 
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niiig ; 3, Thunder and Lightning together, or Thunder-etorms, h&ve been 
reported by the obseryers at the Telegraphic-Beporting Stations in eon* 
nexion with the Meteorological Office. 

The stations are too sparsely scattered over the country for it to be 
advisable to throw them together into groups representing the various 
districts, as Mr. Buchan has done, and thereby to give additional certainty 
to these indications of periodicity. 

It must be remembered that the telegraph-clerks who have fumislied 
the reports are engaged in their offices all day long, and are not as well 
situated for recording every occurrence of thunder and lightning as are, 
for instance, the observers of the Scottish Meteorological Society, twenty 
eight of whom, out of eighty given in the last Number of their journal, are 
gardeners. 

It has not been thought worth while separating the three classes of 
phenomena, and I shall therefore only speak of the total number of obser- 
vations of all kinds. 

It will be noticed that most of the stations show the summer maximum, 
which is especially marked in London ; a striking exception is, however, 
to be found at Valencia, where the absolute maximum falls in January, a 
second maximum occurring in September. 

This is the only station from which the data resemble those given by 
Mr. Buchan for "Thunder with Lightning'* for the islands and N.W. 
division of Scotland. 

The figures for Boche's Point, for the four last years of the period, 
exhibit a winter maximum ; but the absolute maximum occurs in summer. 

The circumstance that many of the reports from the east coast of 
England are of thunder only, is simply attributable to the fact that tiie 
thunder-storms have been dissipated before they reached the coast. 
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X, Ona New Hygrometer. By E. O. Wildmait Whitehouse. 

[Bead March 20, 1872.] 

Up to the present time it must be admitted that the use of the wet- and 
dry -bulb thermometers has been found to offer the most practically avail- 
able mode of obtaining hygrometric measurements, and, indeed, has fur- 
nished the only means of procuring a continuous record. 

Continued observations and some years of experience at the various 
observatories in which this method has been employed, seem to throw 
serious doubts on the value of the indications at or near the freezing-point, 
below which, unless under careful personal manipulation, they either cease 
or become unreliable and, for the purpose of continuous records, useless. 

In a conversation which the author had with the Director of the Meteo- 
rological Office some months ago, the question arose whether any thing 
could be suggested to remedy this inconvenience. It was obviously inad- 
missible to make any addition to the water to prevent its freezing, or to 
substitute any other fluid for it on the wet b\ilb, as it would then cease to 
be a test for the purely hygrometric capacity of the air. It became there- 
fore necessary to fall back in another direction (the opposite), and to find 
some hygrometric body which should readily and rapidly absorb moisture 
from the air, and at the same time afford some means of measuring and 
recording the amount of such absorption. The fused chlorides of zinc or 
calcium seemed promising as very active agents, absorbing very powerfully 
and rapidly, at all temperatures, upon their exposed surfaces, and allowing 
by gravity a ready escape of the fluid hydrate for weight or measurement ; 
yet no means presented itself of accurately regulating and maintaining the 
exact extent of surface of the solid exposed for absorption, nor could the 
material itself be easily renewed when required. 

It seemed essential to the accuracy and practical utility of any instru- 
ment designed for this purpose : — 

1st. That a fixed and invariable extent of surface should at all times be 
exposed for absorption of moisture ; 

2nd. That the apparatus should be simple, inexpensive, and not incon- 
venient in use ; 

8rd. That the hygrometric substance should be continuously and steadily 
renewable ; and above all, if it were possible ; 

4th. That the measurement should be effected thermometrically. 

No solid hygrometric substance seemed capable of meeting these 
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requirements ; but all the conditions seemed likely to be fulfilled by the 
use of concentrated sulphuric acid •. 

This would admit of being spread in an exquisitely fine film over the 
surface of the bulb of a thermometer by means of a glass capillary siphoD, 
of which one end should rest on the upper part of the bulb, while the 
other end dipped into a reservoir of acid. A continuous supply could be 
maintained for any required length of time by suitable arrangements. 

The absorption of moisture would necessarily be attended by a rise in 
temperature, and this would be proportioned to the amount of hygrometrie 
moisture absorbed, while the hydrated acid, having fulfilled its office, would 
fall in drops from the bulb into any tube or reservoir placed for the purpose. 

An instrument has been designed by the author for the purpose of testing 

* Since the paper was read, Prof. De la Rive has published notices in the 'Archives des 
Sciences Physiques' and in the ' Philosophical Magazine;* as the latter of these is not very 
long, it seems advisable to reprint iU — £d. 

**0» a New Hydrometer, By A. de la Rnn. 
*'To the Editors of the Philosophical Magazine and Journal. 
" Gbntlemen, " Geneva, June 1, 1872. 

" Having just seen, in volume xx., No. 132, of the ' Proceedings of the Royal Societj,' the 
description of a ' new hygrometer* by Mr. Wildman Whitehouse, allow me to state that 
an instrument founded on exactly the same principle was proposed by me in 1825. My 
paper on the subject first appeared in the Bibliothhque Universelle of Geneva (vol. zzviii. 
p. 285) ; and the foUovring extract of it was published the same year by Qay-lAUsao in the 
Jnnales de Chimie et de Physique (voL xxx. p. 87). 

" I remain, Gentlemen, yours &a, 

** A. DB LA Biw. 

" Translated from the Jnnales de Chimie et de Physique (vol. xxx. p. 87). 

*< I plunge the bulb of a delicate thermometer into concentrated sulphuric add, and 
then suddenly withdraw it with a slight shake, so as to leave only a thin film of acid on 
the surface of the bulb. The thermometer immediately rises several degrees ; and aftw 
remaining an instant stationary, it begins to fall. I next determine the number of degrees 
the thermometer rises, under the same circumstances, when the atmosphere is completely 
saturated with moisture; the difierenoe between the two results will furnish the exact 
relation between the tension of the vapour contained in the atmosphere at the moment of 
my observation and its tension when the atmosphere is in a state of perfect saturation. 
For instance, the thermometer, at the moment of the bulb being introduced into the sul- 
phuric acid, indicated 12^ B^umur. On being withdrawn and exposed to the air it rose 
to 25°-5, or 13^**. Placed under a receiver in an atmosphere of perfect saturation at the 
same temperature of \T it rose to 27^, or Id"*. Hence the ratio of 13i to 15 expresses tbo 
relation that exists between the tension of the vapour contained in the air and the tenaioii. 
of saturation for a temperature of \T. Now the ratio of 13^ to 15 is equal to that of 90 
to 100; and it will be found, by referring to Gay-Lus8ac*s Table, published in the Trait0 
de Physique Expirimentale et Mathimatique of Biot, that the degree of De Saussure*s hygro^ 
meter which corresponds to the tension of 90 is 95*43. During the above experiment Hbm 
reading of the same hygrometer was 95*50. 

** For any other temperature than that of 12° B., and for the same degree of D» 
Saus8ure*s hygrometer, the rise of the thermometer will be proportional to the temperature 
of the atmosphere, since the quantity of aqueous vapour the air is capable of containing' 
depends mainly on its degree of temperature. It would therefore appear to be necessary 
to ascertain the variation of temperature, produced by air in a state of saturation, for each 
degree of the thermometer, were it not that a series of experiments have convinced me that 
it was sufficient for' all practical purposes to determine the rise of the thermometer, in the 
case of a saturated atmosphere, for two extreme points only, such as (f and 20° B., and to 
distribute this difference equally between the intermediate degrees. It also appeared to 
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this principle, a description of which he has now the honour of laying be- 
fore the Society. 

A short notice of this instrument has already been laid before the Boyal 
Society (* Proceedings/ No. 132), some of the descriptive parts of which 
liave been incorporated with the present paper, together with the results 
of a long series of observations and experiments subsequently made. 
^ It consists essentially of three thermometers, of like construction, fixed 
side by side upon a suitable stand, and used as a" wet bulb," a ^* dry bulb," 
juud an " acid bulb '* respectively. 

The wet and dry bulbs need no explanation. The acid bulb is provided 
iprtth a reservoir in the form of a double-necked or " "Woulf 's" bottle, 
through one of the necks of which a tube passes down to within half an 
inch of the bottom of the bottle ; this tube is fixed air-tight into the neck, 
jmd through it is passed the capillary siphon, which thus draws the acid 
always from the same level, viz. the open bottom of the tube ; thus whether 
the reservoir be full or nearly empty, the available surface is always the 
l>ottom of this tube. It has been so arranged that the level of this surface 
shall be just a little above the spot of the thermometer selected for the 
delivery of the acid. 

The capillary siplion, one of whose legs should be somewhat longer than 
the other, slowly and steadily delivers the acid to the bulb. The second 
neck of the bottle allows the renewal of the acid without disturbance of the 
siphon ; and the experience already gained in the use of this instrument 
lias shown that the supply of acid may be made continuous for any required 
length of time ; and that notwithstanding the slight variations of flow 
^hich occur in its action, the supply to the thermometer will be sufficiently 
equable. The length of the siphon and the size of its capillary bore, toge- 
ther with the difference of level between the surface of the fluid and the 
point of delivery on the bulb, will determine the rate of flow of the acid. 

It is clear that a too rapid and continuous stream of acid at the tempe- 
rature of the air, or a too scanty supply, would diminish the readings ; 
yet it is found that practically there may be a pretty wide range of varia- 
tion in the supply of acid, within which no essential change in the sensi- 



me that the variations of the thermometer, at the moment of ite being withdrawn from the 
add, were proportional to the tensions of the vapour at the above temperatures. 

" It might appear probable at first sight that, however small the quantity of vapour 
contained in the atmosphere, there would always be a sufficient quantity of moisture to 
saturate the acid film spread over the surfieu» of the bulb, and consequently to develope in 
every case an equal quantity of heat My answer to that objection is, that there appears 
to eziat a sort of opposition between the afllnity of the acid for moisture and the tendency 
of water to remain in a state of aqueous vapour, which increases in proportion to the dry- 
neiB of the atmosphere. It follows that the greater the quantity of moisture contained in 
the atmoaphere the greater the rapidity with which it will be condensed by the acid, and 
ocmsequently the greater the heat developed. The thermometer in each case will continue 
rising until the cooling influcnceT)f the surrounding air becomes sufiicient to neutralize the 
quantity of heat due to the condensation of moisture, and the moment at which that eflect 
is produced must depend upon the greater or lees quantity of vapour the atmosphere oon- 
tains.^' — Philosophical Magazine, Fourth Series, vol. xliii. p. 514. 

u2 
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bility of the instrument is noticed. For a cylindrical bulb, having one 
square inch of surface, one drop per minute is sufficient, though the time 
may range from twenty to eighty or ninety seconds without loss of sensi- 
bility, the time being noted as the hydrated acid, after having fulfilled its 
office, falls drop by drop from the bulb. 

The quantity of acid consumed is very small, not amounting to 4 ok. by 
weight in the twenty-four hours, and at a cost not exceeding one farthing 
per diem. Concentrated acid may be easily procured free from lead and 
of uniform density (guaranteed 1'850), in convenient and moderate-sized 
stone jars, made for the purpose, at one penny per pound. 

The temperature of the acid in the reservoir is necessarily that of the 
surrounding air ; the elevation of temperature shown by the acid-bulb 
thermometer is due to, and seems to be strictly a measure of, the amount 
of moisture absorbed by the film of acid spread over the surface of the 
bulb (say, 1 square inch), continuously supplied at a imiform rate in its 
concentrated state, and as constantly passing ofi* hydrated. 

While, therefore, this instrument is, like Mason's, intended to measure 
the amount of hygrometric moisture in the air, and to do so thermometri- 
cally, it yet is, in its principle and in its operation, essentially of an oppo- 
site character. 

The action of the wet-bulb thermometer depends upon, and is a measure 
of, the amoimt of sensible heat absorbed and rendered latent by evapora- 
tion of water from its surface ; the reading is always below that of the 
dry bulb, and this difference disappears gradually as the atmospheric 
humidity approaches perfect saturation. 

The action of the acid bulb, on the contrary, depends upon, and is a 
measure of, the amount of latent heat rendered sensible by the condensa- 
tion of vapour into water on the surface of the bulb, and by the combina- 
tion of this water with the concentrated acid. The reading is always above 
that of the dry bulb, and this difference will disappear only in a perfectly 
dry atmosphere. 

It would seem that a hygrometer on this principle can hardly be embar- 
rassed by the most intense frost ; for the concentrated acid cannot freeze 
either in the reservoir or in the siphon ; and the instant it absorbs any 
moisture from the atmosphere, it undergoes an immediate rise of tempera- 
ture. It is more than probable, indeed, that even after the waste acid has 
dropped from the bulb in intense frost, it will still be found to be in too 
concentrated a state to admit of freezing. 

The sensibility of the acid bulb is very great, and its indications are at 
their maximum when those of the wet bulb are closing up and disappear- 
ing ; it seems probable, therefore, that, without superseding, it may advan- 
tageously supplement that instrument, affording reliable indications when 
that fails, and offering at all times a comparative and control test of con- 
siderable value. 

Of course photothermograms may as readily be obtained from the acid 
as from the wet-bulb thermometer, and thus the practical utility of the 
instrument may be soon tested. 



WHITEHOUSE — ON A NEW HYGBOMETEB. 67 

It has not been within the author's power to determine accurately the 
value of the readings of the acid-bulb thermometer ; nor, indeed, does he 
desire to attempt it, preferring to leave it in the hands of those more 
skilled in that department of meteorological science, and more at home in 
the necessary calculations. 

A careful consideration of the principle on wliich this instrument works, 
and an examination of the results obtained, comparing them with the dew- 
point and wet-bulb observations, have led the author towards the conclu- 
sion that the difference between the dry and acid bulbs will be found to 
be, more or less strictly, a measure of the amount of watery vapour pre- 
sent in the air at the existing temperature, and that the amount of this 
difference in degrees, divided by some factor (yet to be ascertained), will 
give an expression of the amount of water, in grains per cubic foot, present 
in the air at that temperature. 

The accompanying diagrams give the results of four out of fourteen 
days' observations made or personally superintended by the author ; they do 
not profess to show more than a good preliminary ** run over the ground," 
to handle the instrument and see how it works ; they have not even been 
made in pursuance of any special plan of examination. 

One or two trials have been made £Dr extremes of moisture and dryness 
up to the limits of the apparatus available for the piu'pose. These have 
been made under a glass shade, as the only means at hand of commanding 
tbe desired conditions of dryness or saturation of air, with any range of 
temperature. 

The Tables of observations have, for greater convenience of examiuation, 
been thrown into the form of diagrams, in which the two dark lines denote 
the wet and dry bulbs respectively, and the dotted line the acid bulb. 

Some peculiarities connected with the rate of add supply deserve notice. 

The range within which different rates of supply give sensibly equal 
readings may vary in some instances as much as 4 to 1, or even more ; and 
two similar thermometers have been under simultaneous observation, all 
other conditions alike, whose rates of acid-supply respectively were as 10 
to 1, while the difference between their excess readings was ^ 11 to 10^ 

Experiments made at rates of supply varying from one and a half to three 

hundred seconds per drop have seemed to warrant the inference that, under 

the existing conditions, the rate of iuorease of temperature in the acid, per 

second of exposure, is at its maximum at the instant after its escape from 

the siphon, and that it continues to receive, in a decreasing ratio, fresh 

increments of heat. The acid, however, is delivered upon the bulb at the 

temperature of the air, a point always below, sometimes very far below, 

that of the bulb itself, so that the upper part of the bulb is actually cooled 

by first contact with the acid, which afterwards heats the lower part so 

freely. A very simple plan has presented itself of saving this waste of he^t, 

by making the acid warm itself up to the proper degree before its delivery 

Upon the bulb. This idea hw not yet, however, been incorporated with 

the instrument. 
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A short and easy experiment will show at once the principles of this 
hygrometer and some of the peculiarities of its action. 

If a thermometer be plunged into a bottle of sulphuric acid, and 
allowed to remain there, it will merely show the temperature of the sur- 
rounding air. 

Withdraw it carefully, and obserre for ten minutes, holding it horizon- 
tally and moving or turning it on its axis, so that the drop of acid clinging 
to it may not fall, but be retained, and by moving may have a constantly 
fresh surface exposed to the air for the absorption of moisture. 

Within the first minute it will have risen rapidly, attaining (if the 
instrument be sensitive) fully half its maximum elevation of temperature. 

It will continue to rise, though more and more slowly, till about the 
fourth minute, when it will have attained its maximum, the amount of 
this depending, of course, upon the hygrometric condition of the atmo- 
sphere. 

At this point it remains for nearly three minutes almost imchanged, the 
slight increments of heat just balancing the cooling effects of the sur- 
rounding air. 

By the eighth minute, and not till then, has it begun to fall, and that 
very slowly ; nor is it until the tenth minute that the fall becomes at all 
rapid. 

It is believed that in the careful study of the above points will be found 
the explanation of the very wide range within which the rate of supply 
may vary without impairing the validity of the readings of the acid ther- 
mometer. 

Thus, it is now easy to understand some observations which, at first 
sight, seemed perplexing and anomalous, vis. that on taking away the acid 
siphon, under some circumstances, an actual rise of temperature took 
place, and several minutes elapsed before the thermometer fell below the 
point at which it stood at the time when the supply was stopped. 



Two ExPEBiMENTS. — Thermometer in hand, bulb each time once plunged 

into acid, and observed. 
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Three Series of Beadings of Acid Thermometer after cutting off the 

supply of acid. 
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EXPLANATION OF PLATES. 
Plate II. February 24. 

Instrument placed under glass shade, the air being artificially dried by enclosing at 

me time sereral small glass troughs of concentrated sulphuric acid. 

The temperature of the room and instrument raised gradually from 10 a.m. till 5.20 p.m., 
at which tune the stoTe-fire was extinguished and the room allowed to cool down. From 
10 A.M. till 3 P.M. obseryations were taken every fiye minutes ; from that time every ten 
minutes till 6.30 p.m. At 9 p Jf . the glass shade was removed ; and at 9.50 p.m. the last 
observation was taken. 

Platb m. February 26. 

The acid troughs having been left with the instrument under the shade the whole of the 
prerions night, observations were taken at 8.30, 9, 9.10, and 9.25 a.m., showing an 
eoEtremely dry state of the enclosed air. The shade was then taken o£F, and all the acid 
troughs removed, except one ; shade replaced till 10.30 A.M., when it was removed for two 
boors. 

At 12.30 the whole of the interior of the shade was completely covered with water in a 
fine state of division by use of a " spray apparatus,*' and placed over the instrument, the 
temperature of the room and instrument being raised, as m the previous experiment. At 
2.15 P.M. this process was repeated, and again at 6.15 p.m. By 6.30 p.m. tne mercury in 
the acid thermometer had gone out of range, having given a reading as high as 74° of 
excess over the dry bulb. At 6.40 p.m. tiie stove-fire was extinguished and the room cooled 
down gradually. 

From 10.30 a.m. till 8 p.m., observations were taken at five-minute intervals. 

Plate IV. February 29. 
Obeenrations taken every ten minutes from 10.20 a.m. to 5.20 p.m. (in doors) without 
the use of glass shade. At 5.20 p.m. the acid siphon was removed, and at 6 p.m. the acid- 
bulb thermometer had fallen to the same point as the dry bulb. 

Plate V. March 19. 

Obeenrations taken out of doors under cover. At 12.30, all bulbs being dry, readings 
agreed. Water was now supplied to one and acid to another ; by 1 p.m. the readings 
were :— wet 43®*7, dry 48*'*8, acid76''» At 6.30 p.m. the instrument was brought in doors. 
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GEiTTLEMEifr, — As tbis has been a year of great change in the Society, 
purpose adding one innovation more in delivering this Presidential AddresB 
I think the time has now come when your President should at least am 
during his two years of office address you at the Annual General 
on some of the subjects connected with the Society, or the science for tb 
advancement of which we have gathered ourselves here to-day. 

The chief reason why it has been deemed unnecessary for such 
address to be delivered is the comprehensive character of the Beportro: 
the Council, which has hitherto included not only a statement of thi 
progress of the Society, of the number of Pellows who have joined or 
resigned, and a brief biography of those who have died during the yi 
but has also referred to the advances made in Meteorology and in th- 
improvement of meteorological instruments. The chief matter therefi 
of a President's Address being embodied in the Eeport, there was alway 
a great risk of the address being merely an epitome of the Seport, or 
of little interest to the Society. I purpose being therefore very brief, 
trust that what little I have to say will be deemed relevant to the 
objects for which we meet, viz. the well-being of the Socieiy, and 
advancement of the science which we all have more or less at heart. 

Por the reasons above stated I do not purpose referring to the pro^ 
which meteorology has made during the past year, except to co; 
you on the papers which have been read here ; for, although less in num 
than in former years, they have been of great importance, and may lead 
some permanent improvement in the means of recording facts. I shall no 
proceed at once to say a few words on the great changes which have 
carried out by the Council since you did me the honour of election to ^m 
Chair. It has been felt for some time past that we have scarcely 
keeping our position either with the public or with otlier societies^ 
the want of our own rooms, of a library which could be referred to 
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all reasonable hours, and of some one who would attend in the Library 
daily, and carry out those troublesome but necessary duties on which the 
welfSftre of a Society so greatly depends. The income has been in some 
years but little more than the expenditure, so that it required considerable 
courage in the Council to carry out the measures which were deemed 
necessary. 

As most of you are probably aware, we have for many years past had a 
room for our meetings, with coals and gas supplied to us without charge, 
through the liberality of the Council of the Institution of Civil Engineers. 
Iiast year, however, a question arose as to the liability of the Institution 
for rates if other societies were allowed to meet in their rooms ; and notice 
was given to us, in a very kindly worded letter, of the position in which 
they felt themselves to be placed. Of course this Council could do nothing 
else than relieve the Institution of any liability which might arise out 
of our meetings ; and, after much discussion and enquiry, we settled in 
these comfortable and suitable rooms. Having made this move, the Council 
determined to take a room temporarily in Q-reat GFeorge Street, for the 
use of the Fellows as a Library, and also to appoint a paid Assistant 
Secretary. They have also elected an Editing Committee to superintend 
the publication of our Quarterly Journal (as our Proceedings are now 
termed), and assist in drawing up the Annual Beport. The appointment 
of an Assistant Secretary has not been made from any want of confidence 
in the zeal and energy of the Secretaries who have hitherto performed 
these duties, but becaiise it has been for some time evident that it was 
necessary to have some one who could give his whole time to, and throw 
«]1 his energy into, the work of the Society. It is hoped that these arrange- 
ments will lead to greater prosperity, and also increase the status of the 
Society; but we shall, to a certain extent, be disappointed unless the 
Pellows at large afford that support which the Council trust they deserve. 
The additional cost entailed by these changes, which is very large when 
compared with the past income, renders it necessary for every one to use 
liis best endeavours to increase our numbers, and so make the income suf- 
ficient to defray our present expenditure. I cannot conclude this part of 
my address without referring to the debt of gratitude which we owe to the 
S^sretaries, and especially to Mr. Qlaisher, for their past services. 

I shall now very briefly allude to some facts connected with Meteoro- 
logy and its correlations with sickness and death. In former times this 
word included the far more advanced science of Astronomy, but it is now 
Festricted to a consideration of the ever varying states of the temperature, 
moisture, motion, and electricity of the atmosphere, which are included 
under the heads of climate, seasons, and the weather. The constant 
changes in the atmosphere arising from the division of the earth into 
land and sea, firom the heating of the air by day, and the cooling of it at 
nighty from the unevenness of the earth's surface, the permanent heat at 
the equator, and the cold of the polar regions, render the science of 
Meteorology dependent almost entirely on a large number of daily records 
taken at the same hour in different parts of the earth. Now as, until 
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quite lately, the instruments used by observers were not compared, it ib 
quite evident that we must not have recourse to old obseryations, and 
therefore it has been impossible for Meteorology to have advanced at an 
equal pace with Astronomy. The time, however, is, I trust, fast approadi- 
ing when we shall be able, by the discussion of the great mass of reoords 
now being made, to determine the causes which more immediately produce 
those changes of the atmosphere which we term *' the weather." 

It is true that for ages past most individuals have studied atmospheric 
changes to enable them, as far as possible, to forecast the weather ; but even 
now no rules can be laid down by which we can tell the changes which 
will occur during any two or thr^ consecutive days ; and it is the hope of 
speedily being able to do this which induces farmers and the public gene- 
rally to make some kind of observations in a rough way. I think it veiy 
necessary to keep alive this feeling, as by exciting a little additional interest 
in this matter many persons may be induced to procure good instruments 
and keep a daily record, who otherwise would be inclined to say, cm bonOy 
and ignore meteorology altogether. I feel that while it is absolutely 
necessary that we should encourage the reading and publication of scientific 
papers, yet that we should abo invite discussion and a free expression of 
opinion at our Meetings, so as to make those present feel that they are in 
the temperate regions rather than in the arctic circle of science. Indeed, 
I feel bound to confess that, during my earliest attendances, I often felt, 
after a long paper had been read, and then another, without any or but 
little discussion to relieve the tension of mind, that my mental faculties 
had become quite benumbed during the process. 

The careful daily record of meteorological observations made with stan- 
dard instruments was commenced at many stations some time before the 
compilation of Mortality Eetums, in the office of the Eegistrar- General of 
Births and Deaths, so that the mortality tables of the Metropolis can safely 
be compared with the Greenwich returns, and for extra-metropolitan loca- 
lities with those supplied by any of our observers. I carefully com- 
pared the Greenwich observations for some years with those made by 
myself at Hackney, by Mr. Burge at Fulham, Mr. Symons at Camden 
Town, and Mr. Heywood in the City, and ascertained that the mean daily 
temperature did not vary on an average more than half a degree, although 
the maximum and minimum observations differed very considerably. I have 
therefore used the Greenwich Tables in all my comparisons between the 
rate of death from different diseases and varying states of the weather. A 
number of valuable results have already been obtained as regards the course 
of epidemics, the influence of high and low temperatures on the public 
health, and, to a less extent, of different hygrometric conditions of the air. 
Dr. Hoskins, one of our Fellows, long since (about 1855) wrote a valuable 
paper on the " Correlation between Meteorological, Medical, and Agricul- 
tural Science ;" and I commenced a series of essays in 1848 on the influence 
of variations in the temperature, moisture, weight, and electricity of the 
atmosphere, on the death-rates of scarlet fever, and other epidemic diseases. 
The Manchester Medical Association, Dr. Ballard, and others have written 
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on. 'i^lie effects of variations of temperature on the health of the people. 
Tlio '^Krhole of the writers have arrived at tolerably uniform conclusions, 
vis. 'fcliat very cold and very hot weather induce an increase in the number 
or c^s^ses of disease and of deaths, and that a temperature between 55° and 
6S^ is most beneficial to health in this country. I stated many years since, 
in OX1.6 of my reports, that a cold wet summer always coincides with a less 
amoixnt of sickness and fewer deaths than a hot dry summer. 

is somewhat sing^ar that whilst very cold weather causes a great 
in the sickness and mortality of any given population, and espe- 
cially amongst the very young and very old, the increase should extend to 
almost all diseases. It is true that the chief sickness and mortality are 
c&used by affections of the lungs ; but there is also a greater number of 
cases, although not of deaths, even from diarrhoea. Thus the rate of death, 
in. ^^veeks having a mean temperature of less than 35^, was nearly 45 per 
cent, greater than in weeks having a temperature of 60^-65°; and in weeks 
b&ving a mean temperature above 65° the average rate of death was about 
do per cent, more than in weeks having a mean ranging between 60^ and 65°. 
THe range of temperature in this country which is the best for health is 
BO small that every one should use reasonable care when the mean is above 
^^ 1>elow the standard ; at the same time we must not forget that extremes 
^^^ always injurious, whatever the average may be. This is especially the 
as regards diarrhoea ; for the mortality from this cause, with a continu- 
of the mean above 65% is at least twenty times as great as at 40°-45^. 
^I^e comparison between temperature and epidemic diseases has led to the 
ii^portant facts that, as regards smallpox, it produces the smallest number 
^^ deaths as soon as the daily mean reaches 62% and has continued a short 
1^^**^© at that degree of heat, which is usually about the end of July or early 
^^ -August, and does not become so fatal again until the mean temperature 
'^^^ Slink for a short time below 54°, which is generally about the end of 
"^Ptembep. This is not quite invariable, as it varies somewhat in epidemic 
^'^d non-epidemic years. The fatality from smallpox increases as the tem- 
P^*^tiire sinks below 54°, until the middle of January, when the lowest 
*^^iage temperature is ordinarily reached, viz. about 35**'5. Scarlet fever, 
^'^ the other hand, is at its lowest point from the middle of March to the 
^'^^ of the third week in April, when the daily mean varies between 41***6 
•n^i 470.5^ fj^jjj^ which it gradually increases in fatality as the weather 
^^ warmer, but not quite at an equal ratio until the end of October or 
^*ly in November, when the impetus apparently given to it by the warm 
^^tlier has ceased, and the mortality declines. I have very carefully ex- 
i^^^ixed the influence of other meteorological elements on the disease, and 
^^^ all of them to be almost inert as compared with that of temperature. 
-^ow fiur the temperature, moisture, and electricity of the atmosphere 
Concerned in exciting diseases to become epidemic, we are unable at 
f^^^^ent to state ; but the periodicity which epidemics exhibit are opposed 
, ^Ixese being the chief causes. Thus, smallpox, scarlet fever, and measles 
• ^^ a very decided tendency to become epidemic in the Metropolis every 
^^t;li year, whilst there is no single meteorological element or combination 
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of elements which has so decided a periodical excess or minus of its average 
amount. A record of correct observations extending over many more yean 
than we now possess, and a close comparison of these with correct returns 
of sickness and death in any sufficiently large area, will, I do not doubt, 
enable statisticians to determine the precise relations which exist between 
the state of the public health and meteorology. There is at present, how- 
ever, so little known of the varying electrical conditions of the air (at least 
so as to measure the changes), that I am perhaps somewhat premature in 
expressing this opinion. 

In conclusion, I cannot but express my conviction that at the termi- 
nation of my second year of office, the Council will be able to make a 
satisfactory report as to the number of Fellows, the scientific character of 
the Papers, and the financial position of the Society. 



REPORT OF THE COUNCIL, 

EEAJD AT THE ANNIVERSARY MEETING, JUNE 19, 1872. 

At the close of this the 22nd Session of the Society, and the 6th since i 
incorporation, the Council have to report to the Fellows a period of son:::^ 
scientific activity, which they think affords promise of increasing usefiu-- 
ness and renewed prosperity. 

It will be in the recollection of the Fellows that, at the last Anniversary 
Meeting, a Besolution to the following effect was adopted, namely : — 

" That it be referred to the Council to consider whether or not it b» 
possible to improve the position of the Society with reference t^ 
the Government and the Public generally, and in especial rela-^ 
tion to the 'Aid to Science' Commission now sitting." 

This Eesolution has since been the subject of careful deliberation, an^ 
the general tenor of this Eepoi*t will show that the Council has alreadjii 
been able to take some practical action towards the accomplishment oP 
the objects therein contemplated. 

A reference to the following figures, which give the numerical strengtli^ 
of the Society at the close of every Session since 1861, will show at 90 
glance that the Society has not increased as steadily as could have beeii^ 
desired during the last seven years : — 

1862. 241. 1865. Not given. 1868. 329. 1871. 84a 

1863. 282. 1866. 329. 1869. 330. 1872. 814. 

1864. 300. 1867. 331. 1870. 341. 

The Council have therefore felt, in the face of these figures, that it w 
expedient to introduce some change which may increase the claims of th( 
Society to a larger measure of public recognition. 

In the first instance it has appeared to them that, in regard of the Be 
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on the Meteorology of England, issued quarterly by the Eegistrar- 
.eni, that it would be an advantage and convenience if they could be 
boiixad up with the ' Proceedings,' and it was therefore determined, at the 
clo^^^ of the fifth volume of the ' Proceedings,' to commence a new series, in 
So^^sl 8vo, to appear at intervals of three months, under the title of the 
** ^^^tmarterly Journal of the Meteorological Society," and of which the first 
N~ixrKiber was that for January 1872. Mr. Glaisher, who had been for 
years Editor of the ' Proceedings,* having expressed a wish to be 
from this labour, the Council have delegated the duty to a Sub- 
coTximittee consisting of three members of their body, thus returning to a 
foxTner practice of the Society. They cannot, however, allow this change 
to occur without placing on record their sense of the great services ren- 
by Mr. G-laisher to the Society in his capacity of Editor. 
7h.e sum of £52 per annum, allowed by Eesolution of Council, dated 
21, 1865, *' towards the expenses of editing the Proceedings, issuing 
Dc>t:iees and circulars, and the general work of the Society," has been ren- 
d^ red available for other uses by the new arrangement. 

The first matter, as regards the accommodation of the Society to which 
tlzi.^ notice of the Council was drawn, was the necessity of providing a place 
^<^p the Meetings. Early in the autumn the Council of the Institution of 
^^^1 Engineers notified to your Council that they would probably find it 
i^eoeasary to request the Society to seek apartments elsewhere, as they 
unable to afford it the same facilities for its Meetings as heretofore. 
le Council, on receipt of this notification, at once took steps to pro- 
other suitable rooms. An offer of temporary accommodation in the 
^^^teorological Office, free of charge, was made by the Director of that 
^^^<5o with the sanction of the Meteorological Committee. It appeared, 
'^^'^'©ver, on the whole, best temporarily to act on a proposal made by one 
®* "klie Secretaries, Mr. Brooke, on behalf of the Victoria Institute, and to 
°^^k© arrangements for the Meetings to be held during the Session in 
•'*^©i^ rooms, a small sum being paid for the accommodation. 

The Council are very glad, however, to say that they have lately received 

^ intimation from the Institution of Civil Engineers, to the effect that 

**^re is no longer any objection to the return of the Society to the rooms 

"^hich it has met for so many years, and accordingly, with the warmest 

^P^essions of gratitude for the hospitality now tendered afresh, the pro- 

*P^^ has been accepted, and next Session the Society will again meet at 

^^- 26 Great George Street. 

. --^^e Council have also much satisfaction in stating that they have at 

^^St;h found it possible to carry into execution an arrangement fore- 

^^owed ten years ago in the Annual Eeport for 1862, in the following 

Of course the Council cannot fail to look forward to the time when 
^hall have offices of our own, where Members will find the books and 
J. ^S, of the Society, and an officer of the Society in charge, so that iaci- 
^r^^ may be offered to Members which are to a certain extent impracti- 
^l^ at present." 
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A Subcommittee was, in the first instance, appointed to seek for a room 
conyenientlj situated and suitable for an office. Some difficulty was ex- 
perienced in securing the requisite accommodation at a reasonable rate, 
and at last it was decided to ask Mr. Beardmore, Yice-Preddenty who has 
for the last eleven years most kindly housed the library free of charge, 
whether he would allow the Society, under the circumstances, to become, 
for a time, tenants of the room in which the books are stored, at a small 
rent. The proposal was at once acceded to, and a rent of £20 per annum 
named, an offer which the Council thankfully accepted. They entered 
into possession of the room, situated at No. 30 Great Gheorge Street, 
Westminster, on the 1st of May, and they hope that, from its proximity 
to the apartments where the Meetings will be held during the ensuing 
Session, it will be found convenient for the Fellows at large. 

The next step was to make arrangements for the attendance in the room 
of '' an officer in charge," and at the Meeting in February a scheme of 
duties for such an officer was entered on the Minutes. 

At the Meeting in April Mr. W. Marriott, previously engaged at 
Greenwich Observatory as a supernumerary computer in the Magnetical 
and Meteorological Department, was appointed Assistant-Secretary, and 
this gentleman commenced his duties as such on the 1st of May, being in 
attendance daily from 11 to 5, except on Saturdays, when the office doses 
at 2 P.M. 

The task of prescribing to him his sphere of operations was entrusted to 
the Library Committee, which has been appointed at the request of the 
Hon. Librarian. The most pressing matter to which the attention of the 
Assistant-Secretary could in the first instance be turned v^as, without 
doubt, the reorganization of the Library, inasmuch as our Librarian, despite 
his exertions, had been unable to get it into order. Accordingly steps 
have been taken to complete the binding of the volumes, to provide addi- 
tional shelf-accomodation, and to arrange the books. The funds necessary 
for this work have been obtained by the sale of a number of duplicate and 
non-meteorological works which have from time to time accumulated. 

The most important part of the duties of the Assistant-Secretary will, 
however, be the examination and discussion of the materials furnished to 
the Society by its observing Fellows, and the Council hope ere long to 
have good material for this work. 

It is proposed to publish in future numbers of the 'Journal,' short 
notices of the discussions which take place at the Meetings of the Society, 
and abstracts of papers which the Council do not print in full in the 
* Journal.* 

The Editing- Committee propose to return to an earlier practice of the 
Society, and insert regularly, as well as correspondence, notices of recent 
meteorological works and of the progress of the science generally. These 
notices, however, will necessarily be simple abstracts, without the expres- 
sion of any opinion as to the views of the authors. 

It is hoped that by the adoption of these measures the Journal will 
become a means of keeping the Fellows of the Society acqiuunted with 
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the progress of meteorology both at home and abroad, and at the same 
time that it will be rendered more interesting to the general public. 

It has been resolved to issue henceforth by post to the Fellows, prior 
to each Meeting, timely notice of the papers to be read at the Meeting. 

The Council have not as yet taken any steps to bring the Society under 
the notice of the ** Aid to Science Commission *' now sitting, under the 
jPresidencv of the Duke of Devonshire. 

m 

The following is a Tabular Statement of the present numerical strength 
of the Society : — 





Fellows. 


Totab. 


Life. 


Ordinary. 


Uonorary. 


1871, June 21 


78 


259 


8 


340 




Since elected 


+ 1 
+ 1 

• a • 

• • ■ 

• • • 


+ 2 

- 1 

- 7 

- 4 
-18 




+ 3 



- 7 

- 4 
-18 


Since compounded . . . 
Deceased 


Retired 


Defaulters 




1872, June 


76 


231 


8 


314 
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abstract of receipts and expenditure for the year ending December 
1 IB given in Appendix II., from which it will be seen that the balance 
vourof the Society on current account at that date was £161 11«. 9d, 
diDg at the commencement of the financial year that there was an 
^^"imiulation of arrears of subscriptions, the Council caused special appeals 
made to the defaulters for payment. This led to some of the claims 
g settled ; but in many instances the applications met with no reply, 
the Council felt it to be their duty to remove from the list of Fellows 
names of eighteen gentlemen who had allowed their subscriptions to 
ain in arrear, and from whom repeated application failed to elicit a 
^>onse. The outstanding subscriptions for 1871 and previous years now 
^3unt to £105, due from forty-three Fellows. 

e ordinary income and expenditure of the Society in the last ten 
, exclusive of expenditure on Capital Account, has been : — 

Year ending Income. 

£ *. d. 

1862 282 11 8 

1863 335 15 

1864 628 10 

1866 249 7 

1866 275 4 10 

1867 318 6 9 

1868 271 19 6 

1869 239 4 4 

1870 321 16 8 

1871 244 3 9 



• • • • • 



1 
1 
6 



Expenditure. 


£ 


8, 


d. 


223 


4 


10 


197 10 


6 


321 17 


4 


271 


17 


6 


273 


14 


8 


213 


6 


7 


258 


10 11 


228 


19 


9 


244 


19 


2 


197 


2 


10 
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In the same period, the sum of £547 7s, 9d, has been invested in £600 
New 3 per Cents on Capital Account, which has been augmented aince the 
commencement of the current year by the purchase of £100 of the same 
stock for £91 7«. Qd. The total capital of the Society consists of £1100 
New 3 per Cents, invested in the joint names of the Trustees, Sir Antonio 
Brady, S. W. Silver, and II. Perigal, the Treasurer. The cost has been 
£1007 17«. 7^., and the value at tlie current quotation, 92, is £1012. 

The Council regret to have to announce the recent death of the Col- 
lector, Mr. F. C. Fisher. The Treasurer has, for the present, authorized 
the late Mr. F;8her*s partner, Mr. Charles W. Stidstone, to continue to 
receive the subscriptions of the Fellows. 

The Society has to deplore the loss of seven of its Fellows by death ; 
their names are : — 

Henbt Babbow, F.E.A.S., elected into the Society May 1850. 

Jasfeb Boltok, elected November 1869. 

F. "W. DooGETT, elected November 1^54. 

John Fbeeland, elected February 1871. 

D. A. Fbeeman, F.E.A.S., elected November 1864. 

Capt. James Atjlaby Lboabd, E.N., K.T.S., elected May 1861. 

John Pike Stephens, elected June 1864. 

Mr. F. W. DoGOETT had belonged to the Society for nearly eighteen 
years, and served on the Council from May 1856 to June 1861, and again 
from June 1866 to the time of his decease. Several contributions from 
his pen appear in the early Eeports, and latterly in the * Proceedings.' 

In 1855 he contributed a paper " Upon the Weather in connexion with 
AphiS'hVight and Growth of Hops," in which he endeavoured to show that 
those years which had been visited by a great excess in the fidl of rain 
in the quarter ending September, previous to the growth of the crop, with 
a comparatively dry succeeding quarter ending December, and month of 
March, the attack of AphU-hWght had proved fatal to the plant in a 
greater or less degree. It also appeared that when the rain in the quarter 
ending September of the previous year was in defect, an average or large 
crop was secure, and that nearly all the small crops were grown in years 
in which the temperature of the summer was below the average, whilst the 
large crops were produced iu warm summers. 

In another paper, prcsent<}d in the same year, upon " The "Weather in 
connexion with the Crop of Barley," it was shown that a generally warm 
period of fifteen months before the harvest-time would mostly produce a 
large crop ; and that, on the contrary, when the like period was cold, short 
crops had resulted. 

In the following year Mr. Doggett contributed a paper " On theWeather 
in connexion with the Wlieat-crop," in which he observes that, "in those 
years which have produced the large$t and lest crops, the temperature for 
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twelve months preceding each harvest has been generally much (J)ove 

^Mcerage ; "whilst, on the contrary, the years which have been 

cold have produced crops which are noticed particularly as having 
bad in quality." He goes on to state that " the fall of rain does not 
r to have exercised so much influence upon the crop as might have 
expected, as in both of the above series there have been both wet and 
and that the period just before sowing the seed has been both 
nd dry previous to the large and small crops. Should the fall of rain, 
^o^^p-^ver, be much in excess in the summer, when the com is forming in 
*^^ ^^ar OP ripening, the residt appears to be deplorable." 

Ixx January 1869 he read a paper on " The "Weather in connexion with 
*^^ Oop of Hops of the Tear 1868." In this, after having stated that it 
^nerally expected that the unusually fine weather of the previous 
and summer would produce one of the most abundant as well as 
"t*^^ l^est crops of hops ever known, he says that at the end of June he ob- 
on the hop-plants a new description of AphiSy rather larger than that 
^''*'l^^Mi» known as the hop-fly, and with the colour of its body somewhat 
*l^ep. In the course of about three weeks the leaves of the plant began 
^Ixow the effects of the blight, changed colour from green to brown, and 
^ntually dropped off, the blossom withering at the same time. Bain did 
appear to benefit the plants ; for two or three days after a fall the 
were found to be in a much worse condition. He believed that the 
of thunder and lightning about the time that the flower is being 
is prejudicial, and favours the growth of mould ; and that a 
enoe to those years in which the disease had been very fatal, and to 
in which the crop was large and healthy confirmed this view. 
June 1869 he contributed two short papers, entitled '* Weather-signs 
Temperature" and " Weather-signs as to Bain." 
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e following Papers were read at the Ordinary Meetings during the 
^ion 1871-72 :— 

November 15, 1871. 

- • ** On the Direction of the Wind at the Boyal Observatory, Q-reen- 
wich, in the Ten Tears ending December 1870." By James 
Glaisher, F.B.S. 

« " Observations of the August Meteors in 1871." By Professor 
Alexander S. Herschel, F.B.A.S. 

^ " On the Electric Cumulus." By S. Barber, F.M.S. 

<* ** Notes upon the Aurora Borealis of 1871, November 10." By 
W. C. Nash, F.M.S. 

Jawttart 17, 1872. 
^ " On Large and Small Anemometers." By the Bev. Fenwick W. 
Stow, M.A., F.M.S. 

L "On Deep-Sea Thermometers prepared under Admiral FitzEoy's 
superintendence." By Bobert H. Scott, M.A., F.B.S. 
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Febeuaet 21, 1872. 

7. " On Bourdon's MetaUic Barometer." By the Eev. E. Hill, M.A 

8. " On the New Form of Cloud described by M. Poey in * Nature ' 

October 19tb, 1871." By E. H. Scott, M.A., F.E.S. 

Mabch 20, 1872. 

0. " On the Thunder-storms reported to the Meteorological OfBce duri 
the Six Tears 1866-71." By Eobert H. Scott, M.A., F.E.8. 

10. ''On a New Hygrometer." By E. 0. AVildman Whiteho 

F.M.S. 

Apbil 17, 1872. 

11. " On the Temperature of Hill and Valley." By George Din^-- 

F.M.S. 

12. " On Certain Defects in Anemometric Eegistration." By C. 0. 

Gator, M.A., F.M.S. 

The list of Officers and Council for the ensuing year forms Appendi^^ 

The Treasurer's Balance-sheet will be found in Appendix II. 

The Council, in accordance with their usual practice, append to 
Eeport notices of the proceedings of several establishments and obse 
tories, for which they are indebted to the kindness of the gentlemen 
spectively in charge. The portion relating to Greenwich Observatory 
been extracted from the Eeport of the Astronomer Eoyal to the BoarcK — 
Visitors, presented on the 1st instant. These notices form Appendix H 

Appendix IV. contains a list of the Books &c. received for the Lib 
during the past year. 
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LrsT OP Officebs asd Coukcil, elected June 19, 1872. 

Pre8ideiit 
John W. Tbxpb, M J). 

Yioe-Freridflntt. 
Abthxtb Bbbwin, F.R.A.S. 
RoBEBT H. Scott, M.A^ F.R.8. 
Gbobge Jambs Symons. 
Chablbs Vincbbt Walkbb, F.R.S. 

TreasurOT. 
Heivbt Pebiqal, F.R.A.S. 

Tnutees. 

Snt Antonio Bbabt, F.O.S. 
Stbphbn William Silvbb. 

Secretiriei. 
Chables Bbooee, M.A., RR.S., F.R.C.S. 
James Glaisheb, F.R.S. 

Foreign Secretary. 
Ljeut.-Col. Alexandeb StbanoE| F.R,S. 

CoonciL 
Chables O. F. Catob, M.A 
Geoboe Dines. 
Henbt Stobks Eaton, IVLA. 
RooEBS Field, B.A, Assoc. Inst C.E. 
Fbedebic Gasteb. 
RoBEBT James Mann, M.D., F.R.A.S. 
William Cabpentbb Nasil 
Thomas Sopwtth, M.A., F.R.S., M, Inst. C.E. 
Rev. Fenwick W. Stow, M.A. 
Capt. Henby Toynbee, F.R.A.S. 
Samuel C. Whitehead, F.R.S. 

E. O. Wildman Whitbhousb, Assoc. Inst. C.E. 

f 2 
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APPBir 

Abstract ofBeeeipis and ExpendUw 



Receipts. 
1871. £ 8, d. 

Jan. 1. ToBaUmoe ". 

ApriL Dividend on £1000 New 3 per Cento 14 15 

Oct Do. do. do. 14 12 6 

DiYinnrDe 29 7 6 



£ 8. d. 

Subecriptaons for 1866 10 

Da for 1867 1 

Do. for 1868 4 

Do. for 1869 10 

Do. for 1870 17 10 

Do. for 1871 155 3 

Do. for 1872 3 

Do. for 1873 1 

Do. for 1874 1 

Do. for 1875 1 

SUBSCRIFTIOIIB 194 13 

Fr. Nunes, Esq., Composition 10 



204 13 



2.'H fi 

June 30. Sales of Proceedings, &c. 7 4 6 

Doc. 31. Do. do. 2 18 9 

Sales 10 3 3 

Receipts 244 3 



je358 14 
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i>ix n. 

br the Tear ending December Blsty 1871. 



JEapendiiure, 

1871. £ 8, d, £ 9. d, 

JTan. la Bj Printing ProoeedingB, No. 52 16 7 9 

"Fob. 15. Do. do. No. 53 11 12 6 

:Mar. 15. Do. da No. 54 11 9 10 

^prill9. Do. do. No. 55 34 1 9 

21. Do. do. Na56 18 6 5 

Peocixdings, Fiye Nos. 91 17 3 



Feb. 17. Do. Cliarter, Bye-LawB, &o 4 15 

31. Do. Sundries 3 13 6 

Do. Begistrar-Qeneral's Beports 5 13 

14 5 

PwHTiwo 105 17 8 

Stationeiy 6 2 6 Kg 2 6 

Postage Stamps 9 OJ 

Secretary's Petty Expenses 3 17 01 n 5 9 

Librarian's Da 2 8 2J 

Attendance, Befroebments, &a 7 8 

BxPBiSBfl 28 15 8 



Deed-Box for Dies, &a 15 

Editor of Proceedings 52 

Collector's Percentage 9 14 6 

Sala&ixb 61 14 6 



Payments 197 2 10 

Balakcx 101 11 9 



^£358 14 7 



HENRY PERIQAL, TVeamrer. 

Examined witb tbe VoucliorH, and 1 «r ^ i^ . arr a^.jh*.^ 
found oorwct. 7 June. 1872. j W- C NASH, Audxt«r. 
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APPENDIX in. 

The Metkobological Office. Robert R Scott, MA., F.RSy Director.— 
The work done at thifl Office during the year will be considered imaer the same 
heads as were given in the last Report of the Society. 

1. Ocean Meti^rologu, — At the clase of the year 1871, 97 ships, fumuhed with 
standard instruments by the office, were at sea in yarious parts ot the ocean, and 
the total number of ships* registers &c. received since the establishment of the 
Meteorological Department of the lioard of Trade hod amounted to 2844. 

The extraction of the information relating to the Equatorial portion of the 
Atlantic Ocean, which was contained in this store of documents was completed at 
the end of the year, and its discussion has been commenced. The portion first 
t<iken in hand has been the district lying between the Equator and Lat 10^ N. and 
between the Meridians of 20^ and sUf W., a region traversed by almost eyeiy ship 
that crosses the Equator in the Atlantic. The Committee intend to issue a few 
copies of a chart of this district for the month of January, in order to elidt opinions 
as to their proposed method of publication of results. 

The publications which have appeared during the year, in connexion with this 
branch of the office, have been two in number*, both' of them being the comple- 
tions of work first undertaken by direction of the late Admiral fltsRoy. As 
regards the first of these publications, it may be said that, although many parts of 
the charts suffer materially from want of data, there is such a general amement 
amongst them that a cursory inspection of the isobars, isotherms, and wind-aixowt 
gives^ a good idea of the relation between Pressure, Temperature, and Wind. The 
way in which an area of high pressure exists over the sea somewhere between 82^ 
and 42° S., but does not extend to the land, is remarkable. In connexion with this 
area of high pressure it is an interesting fact that the temperature is considenhlj 
higher over tnc district where it is observed than it is near the coast It seems 
probable that the cool temperature of the coast is brought about by the nreyaknt 
southerly winds. The charts show that where the isobars are closest tne winds 
are strongest, and whero they diverge from each other light breeses are nsoslly 
reported. Patches of high pressure seem to be frequently accompanied hj light 
airs and calms. An irregular course of the isobars is generally indicatiye of atmo* 
spheric disturbance or of variable winds. As illustrative of the climate of Soath 
America, additional data is given for pressure, temperature, winds, and rainfidl for 
Punta Arenas, Puerto Montt, Valdivia, Valparaiso, Santiago, Copiapo, and Go- 

guimbo. The second of these investigations, that relating to the Atlantic cumats^ 
as been carried out almost entirely by Mr. Richard Strachan. It deseires esne- 
cial notice, as it has involved very troublesome calculations. The charts axe the 
only monthly current-charts, and the only charts for such small areas (21-d^gne 
squares) which have ever appeared. An annual chart is given, showing the mMn 
current for the year in each square. 
A most interesting investigation has been undertaken by Capt Toynbee 



reference to the weatner over the Atlantic during the end of January and beginning 
of February 1870, the time when the * City of Boston ' was lost. It will be remem- 
bered that the south-east gales of the 5th and Gth of February did a great deal of 
damage on our own coasts, especially at Wick. 

2. J^elegraphy and Weather-warnings, — The system remains much in the same 
condition as in former years : a new station has been established at Dunroasness 
near Sumburgh Head, in the Shetland Islands. 

In addition, observations from Fano, in Denmark, and from Cuxhayen, hare 
been added to the n^gular list of reports published in the Daily Weather Report. 

The Oifice commenced, on the 11th of March, the publication of Daily Weather- 
Charts, of which a copy is rcgularlv sent to the Society ; they diifer materially from 
those which are given in the Bulletin Intemationarof the Paris Observatory and 
thoi^e prepared by the Signal Office, Washington. The charts in question are four 
small ones, respectively exhibiting for each day the conditions of— 1. Pressure. 3. 
Temperature. 8. Wind- and Sea-disturbance. 4. State of the Sky and Rain ; so 
that the state of the weather over those Islands and the north and west coaste of 
Europe can be seen at a glance. The idea of employing four small charts instead 
of one largo one, is entirely due to a former Fellow of the Society, Mr. Francis 

* Contributions to our Knowlinlge of the Meteorology of Cape Rom and the West 
Coast of South America. Stanford. 1871 . Price 2». (W. 

Currents and Surfaoe-Temperaturo of the North- Atlantic Ocean, from the Equator to 
40^ N. Stanford, 1872. Pncc2«.(W. 
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Oaltoiiy F.RS. It IB unneoeaBaiT to enlarge further on this matter, unless to state 
^fcliat the cost of subscription is £1 per annum for delivery hy book-poet, and £2 per 
^uinum for delivery by nand in London. The charts are furnished tree of charge to 
"fcJie Oovemment Offices and to any observatories or private observers throughout 
-^}ie countiy who supply observations to the Meteorological Office. 

The onlj change as regards the issue of telegraphic intelligence of storms, is that 
-^lie drum is now kept up for 48 hours instead of 36, and in every case when the 
dangper seems to be past before the 48 hours have expired, an order is issued to 
Xower the drum. 

The supply of fishery barometers to small fishing-stations on our coast has been 
^ontiiiaea. 

S. Land Meteorology of the Bntish Idands, — ^This work goes on steadily, the 
Eleven observatories are all in complete working order. The Quarterly W eather 
X^ptort for the year 1870 has appeared, and it contains, in addition to the plates of 
' ^ instromentai records and the explanatory chronicle of the weather, tables of the 
barometrical readings, and of the rainfiskll at several of the telegraphic re- 



porting stations, and a translation of BesseFs paper '^ On the Determination of the 

jL«aw of a Periodical Phenomenon," from the 'Astronomische Nachrichten,' No. 1:3(), 

^w^hich now, for the first time, appears in full in English. It need hardly be nieu- 

"ftaoned to the Society that Bessel s formula, which is given in this paper, has been 

fliJinost universally employed on the Continent for many years for tne expression 

of the march of meteorological phenomena. It has been used in the discussion of 

^t;3ie thennometrical observations for Toronto, published in 1853 by Sir E. Sabine, 

id haa also been employed for many years at the KadclifTe Observatory, Oxford. 

The only other matter connected with the office which calls for remark is that 

jr. Galton has invented a Trace computer which was made by Mes i'8. lieck, of 

C/OxnhilL and was exhibited at the last soiree of the Royal Society. Tiiis iustru- 

lenty wiiich at present is set to work on one special class of deductions, is appli- 

khle to many others. It may be made to perform all statistical calculations where 

le desired result is 2i function of two indeimident variables j and where both the data 

id the results are ffrafhicaUy represented. 

It is now employed m deducing and dotting out a trace of tlie values of the 

"^^apour-tension from the corresponding traces of the dry- and wet-bulb thermo- 

xnetera. The abscissa of any point, in each of the three traces, represents the time 

"^o which that point refers ; and the ordinates which lie in the same vertical line 

s^epreaent, respectively, the simultaneous heights of the two thermometers and the 

Xjoatromentally deduct amount of vapour-tension. 

The discussion of the anemometncal returns from Sandwick Manse, in the 
^>rkne7 Islands, where an anemometer was erected by the late Admiral Fitz-Roy 
^^t the end of 1862, has been entrusted to Mr. James S. Harding, and the results 
^<nr the six years, 1863-8, are complete, and are in the press, as an Appendix to the 
^^oarterly Weather Report for 18/1. The discussion has been earned out on the 
^alan suggested by the Rev. T. Romney Robinson, D.D., F.R.S., of Armagh, the 
^^.jiYonter of the anemometer. 



RoTAL Obsebvatobt, Gbeenwich. Sir G. B. Airy, K.C.B., P.R.S., Astro- 

lomer RoyaL — ^The meteorological instruments are all in a good state. The action 

' Robinson's anemometer was rather unsatisfactory ; some parts of it have been 

^ilfloed. In the register given by Osier's anemometer there has been a suspicion 

_^it cannot be said whether well founded) that in stormy weather the records of 

^Kiigh pressure have been unjustly great, in consequence of the inertia of the weight 

^^^mch pulls the pressure-string, and the inertia of the weight with which the 

'^pencil was loaded ; both are now replaced by springs. All the other instruments 

^barometers, thermometers with dry bulb and wet bulb, pluviometers, deep-simk 

"Uermometeis, and thermometers plunged in the Thames) are in good order. Means 

^lAve been arranged for easily lighting the gas-burner which warms the insulating 

^Abbb pillar, so that few electrical indications are lost from the failure of the lamp ; 

irat the electrical apparatus is not satisfactory. 

The public barometer, fixed in the outside wall of the Observatory inclosure, and 
exhibiting the principal barometric fluctuations on a large scale, is m good order. 

Eveiy class of instruments has been kept in constant action ; the photographic, 
the eye-observing (principally used as giving zeros for the photographic), the maxi- 
mum and minimum, and the instruments for accumulation. 
The great aurora of 1872, February 4, was well observed. Ou this occasion the 
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term borealis would have been a misnomer ; for the phenomenon be^an in the flonil!^ 
and was most conspicuous in the south. Thrce times in the OTening it ezhibite<^ 
that umbrella-like appearance which has been called (perhaps inaccurately) a coron^^ 
Brilliant displays oi aurora were seen in many parts of the world, and in equators ^ 
and southern latitudes, on the same evening and about the same time. 

As regards the meteorological results : the eye-observations are corrected 
recognized errors of the instruments, and the dew-point and decree of moisture 
computed to the present time ; and time-scales and new base-lines are laid dc 
where required, to the end of 1871. The anemometers and the photographic th 
mometers require no base-lines, and the anemometers require no new time-scalea 

The vane of Osler*s anemometer revolved in the year 1871 through — 2*4 
plete rotations. 

I have very carefully compared the momentary phenomena of the aurora of 






February 4, with the corresponding movements of the magnetometers. In some 
the most critical times the comparison fidls on account of the violent movemeni 
and consequent faint traces of the magnetometers. I have not been able to conn< 
the phases of aurora and those of magnetic disturbance very distinctly. Preceding j 
comparisons had led me to expect that the umbrella-shaped corona would be 
companied with a very violent disturbance of vertical force, but I can hardly 
that the expectation was borne out in the three coronae of the evening of February 
I intend to repeat these comparisons in a different way at the next aurora whic^ 
we may be privileged to witness. 

The reductions of the photcjgraphic records of thermometers from 1848 to 

have been advancing. The diurnal laws of the dry-bulb thermometer, as depend-" 
ing on the month, on the temperature-waves, and on the barometric waves, hav^' 
been taken for the whole period ; the two former have been examined tluoagCm 
twelve vears, and the last through 'three years. The similar computadona for th^' 
wet-bulb thermometer are commenced. 

I could wish to receive powers for making a similar investigation of the dimnuLB- 
laws of temperature as reterred to the prevalence of different winds; with that f 
think that tne examination of temperatures from 1848 to 1868 may appropriately 
close. 

The magnetical and meteorological work of 1870 is entirely printed. 

The meteorological section contains, in monthly arrangement, various particiLlai^ 
and results of daily barometric and thermometric readings, temperature of thcs^ 
Thames water, winds, electricity, clouds and weather. These are followed by table9> 
of various monthly means, barometric waves, daily readings of deep-snnk tkeormo— 
meters and their means, change of direction of wind through each month andL 
through the year, rainfall, and luminous meteors. 



Kew Obsbhvatobt. Samuel Jeffery, Esq., Superintendent — ^The managemenl^ 
of the Observatory has undergone very serious chants during the past year. Th» 
British Association, having carried into effect their announced intention to dis* 
continue the Annual Grant of £000 towards the expenses of the establishment^ 
Mr. Gassiot, the former Chairman of the Kew Committee of the British Asso- 
ciation, most munificently made a proposal to hand over to the Koyal Society tho 
sum of £10,000 on the condition that magnetical observations should be kept up at 
Kew as heretofore. This offer was accepted by the President and Council of the 
Koyal Society in the month of June, and the Members of the MeteorologioEd Com- 
mittee were nominated to superintend the Observatory under the title of the " Kew 
Committee of the Royal Society.'' Mr. Jeffery was appointed Superintendent, and 
entered on his duties in August. 

There has been no variation from the course of duties pursued during late yearsi 
The autoCTaphic records, both magnetical and meteorological, have been contmued 
without interruption, and the Kotums for the latter forwarded to Kew (as the 
central) for examination, have been regularly sent from the several outlying Obser- 
vatories supported by the Meteorological Committee. 

An Anemometer of the Kew pattern, having a new arrangement for recording* 
velocity, has been erected, and is now on triaL 

The customary work oi testing Barometers, Thermometers, &c., continues to be 
done, and the number which have been verified are as follows : — 

Barometers : — Aneroid, 18; Mercurial, 68. Thermometers, 1706 (including 89S 
clinical). Hydrometers, 12 (marine). Sextants, 4. Anemometers, 4. Rain' 
gauge, 1 ; and Evaporoting-dish, 1. 
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Thexe have also been verified for Owens College, Manchester, aStandard yard. And a 
Cathetometer Scale, and 12 Standard Thermometers have been constructed at Eew. 



^ HoYAL Obsbbvatoby, Edinbubgh. Prof. C. Piftzzi Smyth, F.RS.— Without 

uiterfering with the current observations of earth-thermometers, or the extensive 

xnonthly computations for the Registrar-General of Scotland of the returns from 

:fifty-five Scottish stations, — ^the last year has been eminentiy one of making up the 

Obaervatoiy books in Meteorology as well as Astronomy, the results of which will 

1:>e aeen in the xiii.th volume of ' jE)dinbui]B^h Observations,' recently issued. In Me- 

-txfxrolofrr we may notice : — (1) the beanng on future years of the last thirty-three 

^eaxe m earth-thezmometer observations ; (2) the condensed representations of 

^tt&wBB. millions of observations by the Scottish Meteorological Society as computed 

^t the Royal ^ Obseoratory, Edmburgh, during the last fifteen years ; and (3) the 

Smistory ana discussion of that most notable of northern storms, which occurred 

jBja. October 1800, and has been traced from Greenland in the West to Siberia in the 

Bsty but had its chief intensity when crossing the west coast of Scotland. 

TherA are likewise some spectroscopic observations on the aurora, twilight, and 

-^- ^ light, which may ultimately prove of importance. 



RAi>CLiirFB Obsebvatoby, Oxpobd. Rev. R. Main, MA., F.R.S. — ^The imi- 
<DTmity with which the meteorological observations at this Observatory are mado 
id reduced from year to year, prevents the necessity of a lengthened report. All 
e instruments referred to in former reports have b^n kept in use, and there have 
no accidents causing interruptions in the continuity of the photographic re- 
i worthy of being specifically mentioned. 
The observations u>t 1869 have been reduced in the usual way, and the only fact 
orth mentioning is the still westerly progress of the resultant direction of the 
" ", which was, in 1809 S. 80° W., whUe in 1808 it was S. 88« W. The for- 
. direction is longer than might have been anticipated, and the results for the 
ezt two years may be looked forward to with considerable interest. For the 
.^limbers in correspondence with the whole sim-root cycle, the preceding Annual 
^E^eport of the ' Proceedings of the Meteorological Society ' may be consulted. 

tot several ye^us nast uie observations have been conminnicated weekly to two 
^cxal paners, 'The Oxford Chronicle ' and ' The Oxford Journal,' and it is to be 
^^egpretted that the editors of both those papers have found it necessary, on the 
Srnmnd of inconvenience, to discontinue me publication of them, their utility ad- 
^^Qittin£M)f no question. 

The Fellows of the Society will probably hear with satisfaction that in future 
^I>zford is to be one of the new inland stations from which observations are to be 
by telegiaph to the Government Meteorological Office. 



Cahbbidob Obsebvatoby. Prof. J. C. Adams, M.A., F.R.S. — ^The meteoro- 
logical work at this Observatory for the past year consisted of the daily readings at 
^'^ A.1C. and S^ p J£. of the barometer, dry- and wet-bulb thermometers, anemometer, 
^oid rain-gauge. 

The instruments having acted satisfactorily, no change has been mado in them. 

The observations are r^uced daily, and a quarterly and yearly summaiy sent to 
"^lie ' Cambridge Chronicle * and to Mr. Symons. 



College Obsebvatoby, SxcNYHinisT. Rev. S. J. Perry, S.J., M.A., 
^JR.A.S. — ^No change of importance has taken place this year either in the staff 
^if the Observatory, or in the ordinarv routine work. 

The instruments supplied by the Meteorological Office having been in constant 
XlBe for more than four years,* it was thought advisable to compare their results 
"^vith those obtained from the meteorological instruments read morning and evening 
during the last five-and-twenty years. The deduced monthly mean temperatures 
^liow a very slight excess of 0^*2 Fahr. in favour of the results from the two daily 
l oa dings over the figures given bv the photographic records. 

The instruments to be read daily have been increased by the addition of a maxi- 
^^tun thermometer of Negretti, and a mercurial minimum of Casella, which were 
^ftrovided by the Meteorotogical Committee in order to supply any possible loss of 
'^lie maxima and minima of the photographic curves. 
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The displays of Aurora Borealis, so frequent during the past twelye monihi, 
have all heen carefully observed, and every remarkable change in the phenomeoa 
noted. Since the beginning of January weekly observations of the magnetic decli- 
nation have been taken instead of the monthly ones of former years, xhe photo- 
magnetic curves are being sy^stematically measured with the view of investigating 
the connexions that may exist between the magnetic and meteorological pneno- 
mena. During the months of August and September a magnetic tour was made in 
Belgium with the Stonyhurst instruments. 1 was aided in this survey by Mr. W. 
Carlile, the magnetic assistant of the Observatory ; and we were alild to obtain 
complete sets of elements at Brussels, Alost, Antwerp, Arlon, Aix-la-Chapelley 
Bruges, Courtrai, Ghent, Louvain, Li^ffe, Mens, Namur, Ostende, Spa, Tournai, 
Tronchiennes, and Tumhout, besides observing the dip at lierre, Mechlin^ and 
Verviers. 

A paper on the Magnetic Survey of the East of France, taken with the same 
instruments, is published this year in the * Philosophical Transactions' of the Royal 
Society. 

NoBWiCH Meteobological Society. — ^The meteorological observations have 
been continued, and registered regularly during the nast year. The monthly aye- 
rages have been carefuuy obtained and forwarded to Mr. Glaisher as formerly. No 
new instruments have been added to the collection ; but those belonging to the 
Society have worked very satisfactorily. The principal paper read during the year 
was one on the " Temperature of the Air at Norwich for the month of June," 
showing a mean temperature of 58P'85 for the 30 years ending 1870, the mean 
maximum temperature being 67°*4 and the mean nignt 60^*3. 



Bbitish Rainpall Investigations. — The organization for the collection and 
publication of all reliable observations of rainfall made in the British Isles is in full 
operation, and gradually growing in uniformity and completeness. The obeerven 
have not only increased in number from two hundred to nearly two thousand ; but 
the greatest care has been taken to obtain returns frt)m thinly inhabitedjMirtB of 
the country, such as Dartmoor, the eastern Lake-District, Inverness, the HBbridee, 
the Orkneys, and the West of Ireland. By the courteous cooperation of the 
Directors of the Highland Railway Company and their Secretary, Mr. M'Dougall, 
and wiUi funds provided by the British Association, Mr. Symons has recently been 
able to organize certain of their station-masters as a chain of observers running 
from DuuKeld to Helmsdale, 230 miles from south to north, with branches to 
Strome ferry on the west coast, and to Keith in the east, the distance between 
these two points being about 100 miles. The factor to the Earl of Breadalbane 
(Mr. J. P. Smith, C.E.) has undertaken to supply returns from Tyndrum and 
several other important stations in the vicinity ot Loch Tay : several of the gaofes 
were fixed by Mr. Symons, and the sites of others selected by him ; but up to Sie 
present time no results have been received. In other parts or Scotland much has 
been effected through the assistance of the Secretary ot the Scottish Meteorological 
Society, Mr. Buchan, F.R.S.E., especially in Islay and other parts of Argyle. 

Especial care is taken in comparing and checldng the returns ; a large number of 
the ODservers (nearly a thousand) send in complete daily records, of which eyeiy 
entry is checked and every column recast. 

Tne experimental inquiries as to the indications of rain-gauges of various size;, 
various substances, and at various heights above the ground in Wiltshire, Lanca- 
shire, Berkshire, and Yorkshire having been concluded, the gauges are now laid up 
in ordinary ; and should any one desire to repeat any portion of the experiments, 
or to vary them in any way, they will be immediately lent upon appucation to 
Mr. Symons. 

Teicpbbatubr of the Eabth at Gbeat Depths. — ^The suggestion in our last 
report as to the determination with extreme accuracy of the existence or otherwise 
of minute variations in the temperature of the earth at a depth of 1000 feet has 
been partially carried out, so feur, that is, as relates to providing a thermometer of 
the requisite delicacy and strength. The instrument was exhibited at the Soirte 
of the Royal Society, but owing to Mr. Symons's recent illness, it has not yet been 
lowered to its destination. 
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APPENDIX IV. 



DOKATIOKS BECEITED DURIKO THE SESSION. 



Presented by Societies, Institutions, &c. 



&a 



General Begistry Office 



Obseryatory 



Ga 



r. 



Good 



Acftd^mie Boyale 



If 



Obflerratoire Boyal 



» 



tt 



Boyal Obflerratory 



Nonke Meteorologiske In- 
fltitut. 



»» 



ft 



tt 



II 



It 



II 



»» 



•I 



If 



Eleyenth Annual Beport from the Begistrar- 
General, QueonBland, on Vital Statistical 
1871. 

Summary of Meteorological Observations, 
January to December 1871. 

Summaries of Bainfall throughout tlie 
Colony, January to November 1871. 

Meteorological Observations in Queensland 
during the year 1870. 

Summaries of Observations at Toowoomba, 
January to December 1871. 

Ditto at Warwick, January to September 
1871. 

Ditto at Cape Moreton, January to Sep- 
tember 1871. 

Ditto at Swoer s Island, July to December 
1870, and January to June 1871. 

Ditto at Bavenswood, November and De- 
cember 1870, and January to September 
1871. 

Loff of the Ship 'Boyal Dane' during the 
Voyage from London to Brisbane, 187 1. 
By £. MacDonnell, GK>vemment Meteo- 
rological Beporter. 

Annuaire, 1871. 

Bulletins, 2* s^rie, tomes 29, 30. 

Orages en Belgique en 1870. Sir John F. 
W. Herschel. Taille de I'Homme k Venise, 
pour I'a^ de vin^ ans. D^veloppement 
de la taille humaine. Loi de periodicity 
de I'esp^ humaine. 

Annales, May to August 1871. 

B^um6 des observations sur la M6t^ro- 
logie, 1870. 

Ol»ervations des Ph6nomdnes Pdriodiques, 
1869. 
By M. Ad. Quetelet, Director. 

Besults of Meteorological Observations made 
at the Boyal Observatory, under the super- 
intendence of Sir Thomas Maclear. 
By E. J. Stone, Astronomer Boyal. 

Meteorologisk Aarbog for 1869, 1870. 

Storm-Atlas. 

Aarsberetning for 1870. 

Om Tordenvejr i Norge, 1868, 1869. 

Torghatten. 

Norges Vind- og Stormstatistik. 

Nogle Bemrorkninger om Tordenveirenes 

Dannelse. 
Beprasentation der Imaginaren der Plan- 

eeometrie. 
l^gnetisko Undersogelser foretagne i 1868. 
Temperature de la Mer entro I'lslande, 

r£cosse ot la Norv^ge. 
By Professor H. Mohn, Director, and 
by the University. 
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Cinciiinati 
Edinburgh 

G«neya .. 
Greenwich 

Lisbon 

Liverpool 
London .. 



Madrid 



Manchester, 

Mauritius , 
Munich .... 



Obaervatory 

Boyal Obseryatory 



It 



Scottish Meteorological So- 
ciety. 

Soci6t6 de G^graphie 

Boyal Obsenratory 



Academia Keal das Scien- 



cias. 



>i 



«» 



t> 



Literary and Philosophical 
Society. 

Art-Union 

London Institution 

Meteorological Office 



»i 



II 



II 



II 



Royal Astronomical Society 



II 



II 



Royal Institution of Great 
Britain. 

Royal Society 

Real Observatorio 



II 



II 



Literary and Philosophical 
Society. 

Meteorological Society 

Xouigliche Stern warte 



II 



i> 



New Haven. 
Oxford 



Paris 



Connecticut Academy of 

Arts and Sciences. 
Radcliffe Observatory 



Observatoire National 



II 



II 



Society Met^orologique de 
fVance. 



Annual Report, June 1870. « 

By C. Abbe, Director. 
Astronomical Observatioiis, toL ziii., 1860- 

70. 
Scottish Meteoroloc^, 1850-71. 

By Professor C. P. Smy^ Artronomflr 
Royal. 
Journal, New Series, toL ill., no8. 32-34. 

Le Globe, tome x., livraisonB 1-6, 1871. 
Magnetical and Meteorological Obfleryationfl^ 

iSB9, 1870. 
By Sir G. B. Airy, K.O.B., Astronomer 
Royal. 
Memorias, Classe de Soienoias y^t^AinntifflMT, 

torn. i.-iv. 
Ditto, Classe de Scienoias Moraes, tom. i.-iii. 
Jornal de Sciencias Mathematicas, torn. L, ii. 
Catalogo das Publioa^oes. 
Proceedings, nos. xxiii. & xziv. 

Thirty-fifth Annual Report 

Journal, Nos. 7-15. 

Quarterly Weather Reoort, 187a 

Report of the Meteorological Committee of 

the Royal Society, 1870. 
Contributions to the Knowledge of the 

Meteorology of Cape Horn. 
Currents and Surface-Temperature of the 

North-Atlantic Ocean. Equator to 40* N. 
Daily Weather Report, May 1 to June 19. 

By the Meteorological Committee. 
Monthly Notices, vol. xzxi. 
Memoirs, vol. xxzix. 
General Index to the first Thirty-eight Vols. 

of Memoirs. 
Proceedings, yoL tL, nos. 55 & 56. 

Proceedings, nos. 106-134. 

Observaciones Meteoroldgioas, December 

1865 to November 1868. 
Resumen de las Observadones Meteorol6- 

ficas efeotuadas en la Peninsula, December 
865 to November 1866, and December 
1867 to November 1868. 
Anuario, 1869 and 1870. 

By Sr. A. Aguilar, Director. 
Proceedings, October 3rd, 1871 y to April 

16th, 1872. 
Notices, November 16th and 30th, 1871. 
Annalen, Band xviii. 
Yorzeichniss von 3571 telescopischen Ster- 

nen. 
Nachweise der von 1840 bis 1869 beobach- 
teten Zonen. 

By Dr. J. v. Lamont, Director. 
Transactions, vol. i. part 2, and voL ii. part i. 

Results of Meteorological Observations, 
1868. 
By Rev. R. Main, F.R.S., Raddiffe Ob- 
server. 
Bulletin M^ttorolomque Mensuel, 1872, 

March, April, and May. 
Bulletin International. 

By M. Ch. Delaunay, Director. 
Annuaire, 1868, feuilles 6-10, 1869, feuilles 
1-12. 



APPEin)IX TO BEPORT. 



01 



elphia 



'eteraburg. 



tlholm 



"^ley, &c. 



^'ictoria .... 
^^aBhington 



Soci^t^ M6t^rologique dc 
France. i 

American Philosophical So- 
ciety. 

K. K. Stemwarte 



Oeseryatorio del Collegio 
Bomano. 

Central Physical Obserra* 
tory. 



M 



»> 



»» 



♦ » 



Royal Swedish Academy of 
Science. 

Obeerratory 



I* 



ft 



Boyal Society 

War Department 



Nouvelles M^t^rologiquee, 1870, October to 

December. 
Proceedings, nos. 83 to 87. 
Transactions, toI. xiv. parts 1 and 3. 
Magnetischc und metoorologische Beobach- 

tungen, 1870. 
By Dr. C. Homstein, Director. 
Bullcttino Meteorologico, toI. x. noe. 6-12 ; 

Yol. xi. nos. 1-5. 

Bj Padre A. Seochi, Director. 
Annates de rObserratoire Physique Central, 

1867 and 1868. 
Jahresbericht dee phys. Central-Obtfervato- 

riums fiir 1870. 
Bepertorium fur Meteorologie, Bd. ii. 

Heft 1. 
By H. Wild, Director. 
Meteorologiska jakttagelser i Sverigo, 1866 

to 1869. 
By Prof. Er. Edlund. 
Abstract of Meteorological Obsenrations 

made in New South Wales up to the end 

of 1869 ; with remarks on the Climate. 
Results of Meteorological Observations made 

in New South Wales during 1870. 
Monthly Meteorological Obsenrations made 

at the CK)vemment Obeerratory, Sydney, 

and an Abstract from the Coimtry Stations, 

1871 January to 1872 January. 
By H. C. Russell, B.A., OoTemment 
Astronomer. 
Transactions and Proceedings, toL ix. part 2. 
Patents and Patentees, yoL ir. 
Surgeon-Gknerars OfRce, Circular, no. 3. 



Presented by tlie Authors. 



Glaisher, J., F.R.S. 



Ouy.W. A- 

Loomis, F. £., Ph.D 



Pengelly, W., F.R.S. 
Petters^n, Dr. Fred. 
Sawyer, Fred. E. ... 



»f 



»» 



>t 



II 



I* 



Scott, R. H., M.A., F.R.S. 
and 

Galloway, W 

Symons, G. J 

Tebbutt, J., jun 



Reduction of Meteorological Observations made at the Royal 
Horticultural Gardens, Chiswick, in the years 1826-69. 

The Claims of Science to Public Recognition and Support. 

On the Direction and Force of Wind, with the F^ of Rain 
and Snow, atWTallingford, Connecticut, from Observations 
made by B. F. Harrison, M.D. 

Further Considerations of the Influence of the Moon on the 
RainfalL 

Mean Temperature and Rainfall at San Antonio de Bexar, 
1868, 1869, 1870. and 1871. 

The Climate of Brighton, being a summary of Meteorologi- 
cal Observations made in the Town to the end of 1870. 

The Climate of Brighton ; a series of articles published in 
the * Brighton Daily News,* from Sept. to Dec. 1871. 

Suraex Meteorology, 1871 ; a complete Summary of the 
Meteorological Observations made in the County, with 

j Tables of Monthly Rainfall and Mean Temperature. 

Rain, with special reference to the Rainfall of Sussex, and 

j how it is influenced by the South Downs. 

i On the Connexion between Explosions in Collieries and 
Weather. 



Waters, A. W.. F.O.S. 
The Editor 



Monthly Meteorological Magazine, 1871. 
I Meteorological Observations made at Windsor, New South 

Wales, 1863-66. 
KIimatolo<2ri8che Notizen Vibcr den Wintor im llochgebirge. 
' Nnturo; nos. 8C>-1(V*. 1()7, llU 117, 120-120, 1:^7. 
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PROCEEDINGS AT THE MEETINGS OF THE SOCIETY. 

April 17tli. 

John W. Tbipe, M.D., President^ in the Chair. 

The Names of two Candidates for admission into the Society were read. 

Mr. W. C. Nash and Mr. J. Browning were appointed Auditors of the Accounts 

The two following papers were road* : — 

" On the Temperature of Hill and Valley.** By George Bines, F.M,S. 

« On Certain Defects in Anomomotric Registration.*' By C. 0. F. Gator, ILA. 
F.M.a 



June 19th. 

Ordinary and Annual General Meetings. 

John W. Tbipe, M.D., President, in the Chair. 

William F. Coopeb, 22 John Street, London Road, Sheffield, and CHABLXf 
H. L. WooDD, F.G.S^ Roslyn, Hampstead, N.W., were balloted for, and dnlj 
elected Fellows of the Society. 

The names of three Candidates for Admission into the Society were read. 

Captain H. Toynbee, F.R. A.S.. exhibited the January, February. March, and 
April charts of the meteorological data collected in the i(r square of the Atlantic 
wnich lies between the eouator and 10^ N. and 20° and 30^ W., by the yariouB c^ 
tains who have observed tor the Meteorolo^cal Office since the supply of standard 
instnmients was commenced by Admiral FitzRoy in 1854. 

He said that this square was traversed by most sailing-ships and steamers that 
had to cross the equator, both on their outwfurd and homeward passages, so that it 
was of the greatest importance to seamen. 

The method foUoweKl had been to sift all the data into subsquares of P. and tc 
represent it in a graphic style which conveys the fEicts to the eye. The nundred 
suDsquares are numbered from 00 to 99. By this method the observations have 
been verv quickly sorted ; for instance, if an observation were taken in 0° 15' N. and 
20^ 30' \V.. the unit figures of the degrees of latitude and longitude have been 
taken for the number of the subsquare, viz. 00. Again, suppose an obeervation 
taken in 7° 48' N. and 29° Sif W., it is recorded in subsquare 79. 

An ex^anation is given with each chart ; but the wind-arrows speak for them- 
selves. The seaman supposes himself at the centre of the subsauare, and the 
longest wind-arrow comes from the point which has the largest numoer of observa- 
tions, whilst the others are in proportion to their number of observations. At the 
back of the arrow is the force of the wind by Beaufort^s scale, given to a decimal, 
because there is a gr^at difference between the various figures of that scale ; for 
instance, between 4 and 5 the speed of a ship mav be nearly doubled. 

Besides gi^nng the data for each subsquare, it lias been thought right to jriTe in 
the margins the sums of ten subsquares in both latitude and longitude. Bj this 
means the seaman can discover any difierences which may exist in the direction and 
force of wind or current, pressure, temperature, specific sravity of the sea and weather. 

He pointed out some of the important difierences which were found to exist, tib. : 

If in January the square were crossed by a ship keeping between 21^ and 2Sr W., 
she would have a mean force of wind to drive her 2 knots an hour ; but if she kept 
between 28^ and 29° W., she would have a mean force of wind to drive her rather 
more than 4^ knots per hour. 

Per cenU Wind. Knots per boor. 

Between 2P and 22° W. she would have 28 of N.EL, which would drive her 8 
„ ,• 30 SJsLf ^ n ^ 

28Pand29* „ 46 N.K. ^ „ mora 

p «* 41 c>.£L, „ „ 4f 

in hctf she would be able to double her sneed. It was also shown that this increaae 
of foice was gradual as you prvx^eed frvmi Uie eastern to the western side of the equate. 

* These papers will appear in the next Number of the JoumaL 
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e proportion of calm to wind is shown by shading a certain number of points 
compass ; for instance, if one quarter of t)ie observations were calms, then 
m^la.'t of tne thirty-two points of the compass would be shaded. The points 
eX^c^ted for shading are tnose which have no wind-arrows, or when such are not 
ft^v^flU-Xable, then those with the shortest arrows, so that the shade-segments in- 
A±€s:Skrtx the points which have the least or no wind, as well as the amount of calm. 
'""■ * s method was suggested by Wilfrid Airy, Assoc Inst C.E. 

'■gassing on to the cnart for Februans it was shown that if a ship, passing through 
J9quare,Jcept between 20° and 2P W., she would have a mean force of wind to 
'^ ner about 2} knots per hour ; whilst between 27^ and 2S° W., the mean force 
»«:mt8 to a speed of about 6 knots an hour. And she would have the following 
tagoa:— 

Per oent Wind. Knots per hour, 

een 2(f and 21° W. she would have 33 of N.E., which would drive her 3^ 

15 S.E. „ „ 2t 

„ „ 22 N.W. „ „ nearly 3i 

2rand28° „ 80 N.E. „ „ 7 

„ „ 10 S.E. „ „ 4i 

„ „ 2 N.W. „ „ 2 

, a^n, the /oro0 of the north-east and south-east winds experienced on the 
m 18 nearly doubled on the western side of the square ; and the percentage of 
- wind is more than doubled. Another very important fact is that there is ten 
aa much north-westerly wind in the eastern strip as in the western. Now 
-westerly winds are most trying to homeward-bounders, because they drive 
to the eaatwaid, where calms prevail. 
March the following results are found : — 

een 90^ and 21° W. a mean force of wind to drive a ship nearly 2 

29^ and 30° „ „ more than 5 

20° and 2P W. she would have 31 of N.E., which would drive her I « 

nearly j 
,1 „ 23 S.E. „ „ more than 2 

„ „ 18 N.W. „ „ nearly 2i 

20°and30PW. „ 80 N.E. „ „ 6 

„ „ 6 S.E. „ „ 6 

4 N.W. „ „ 2 

^9ie we have as great a dilTerence as in February, and of very much the same 





April we obtain the following differences : — 

21° and 22P W. a mean force of wind to drive a ship nearly 2 

29Pand80PW. „ „ 5^ 

2P and 22° W. she would have 30 of N.E., which would drive her 1 « i 

more than J * 
n 99 22 S.E. „ „ 8 

if „ 18 N.W. „ „ nearly 2 J 

29Pand80PW. „ 86 N.E. „ „ about? 

,f ,f 9 S.E. „ „ more than 3^ 

ff „ No N.W. wind. 

^^o that thiooj^lioat, the force of the wind is doubled in the western strip ; and the 
^BTorences in direction are of the greatest importance. 

The charts also give the direction of currents and their speed in twenty-four 
tuns ; they clearly show that a strong westerly current prevails where the south- 
9St Wind is blowing, and a weaker one in the north-east trades ; but that in the 
j^Mdnims south-easterly or easterly currents frequently prevail. In the same part 
^jght north-westerly winds are common. It is concluded that this bock drift to the 
^oath-eastward is caused by the heaping-up, as it were, of the water by the two 
^^arades driving it into the Doldrums. The lij^ht north-westerly wind may arise 
%0in a somewnat similar cause, though it is wml known that the air rises over the 
^[)oldram8 and flows away as an upper current, which the water cannot do. 

In the margins are given the weather for strips of IQP, They show that the 
largest percentage of thunder and lightning is at the end of the north-east trades ; 
via that sometimes the percentage of mist m the north-east trades exceeds that in 
the south-east by as mudi as 30 or 40 per cent. They also show where the heaviest 
squalla and rain may be expected in each month. 
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Isobars and isotherms of air and sun have been drawn on small charts with the 
prevailinff winds. They show a remarkable relation between the lowest pressurei 
Hottest air and water, and lightest winds. 

For the four months the sea has kept about 1^ hotter than the air, and the two 
sets of isotherms agree in a most remarkable way. 

The percentages of various clouds and their amount have also been given. 

The chart for January has been lithographed, and a certain amount of letterpreaa 
is now in the printer's hands ; when it is ready, they will be circulated for opinions 
before publishmg. 

Mr. Ulaisheb said that he seldom had experienced more gratification than on iJie 
present occasion. He had had much conversation with the late Admiral fltiRor 
at the first establishment of the Office, and he could only say that the results which 
were now exhibited were of great value. He thought Captain Toynbee preemi- 
nently fitted for the work of superintending these discussions from his long prac- 
tical experience at sea. 

The President said that he had listened to Captain Toynbee*s remarks with great 
interest, and it appeared to him that we might soon hope that by work such as 
that which had been described, the science of meteorology would be placed on a 
solid basis. 

Mr. Casella said that he did not understand the terms referring to the force of 
the wind. Captain Tojmbee had spoken of percentages, of Beaufort's scale, and of 
miles per hour ; he did not think Beaufort's scale was in general use. 

Mr. Scott explained that percentages had nothing to do with force, and that the 
miles, or rather knots, per hour, referred to the rate at which a ship would be driTon 
by the wind. As to Beaufort's scale, it was gradually becoming almost uniyenally 
aaopted. 

Mr. Glaisher said that he preferred the so-called land-scale 0-6, the figures of 
which were half those of the Beaufort scale, and afibrded the additional advantage 
that when squared they gave approximately the pressure in pounds per square footL 

Mr. Stbachan said that Dr. Kobinson had conclusively shown that the estimation 
of wind-force by velocity was preferable to that by pressure, as the latter could not 
easilj be averaged. One serious disadvantage about pressure consists, as Dr. 
Robinson has shown, in the fact that for small variations the increment of pressure 
is relatively double the corresponding increment of velocity, so that the irregulari- 
ties of registration are much greater m one case than in the other. 

The President said that the Meeting could not go into a discussion on the theory 
of wind-estimations, on such a paper as Captain Tovnbee's. 

Mr. Scott read three short communications, which will be found among the cor- 
respondence &c. (page 95\ 

The President then aedared the Ordinary Meeting adjourned, and announced 
that the General Meeting had conmienced. 

Mr. Pastorelli and Mr. Birt were appointed Scrutineers of the Ballot for 
Officers and Council. 

Mr. Glaisher read the Report of the Council, p. 74, and the Balance-sheet, 
Appendix II., pp. 82-83, submitted by the Auditor, Mr. Naah. 

It was proposed by Mr. Casella, seconded by Mr. Strachan, and resolved, that 
the Report just read be printed and circulated among the Fellows. 

The President then read his Address, p. 70. 

It was proposed by Mr. Nash, seconded by Mr. Dines, and resolved, that the 
President oe requested to allow his Address to be printed. 

Resolved : — 

That the thanks of the Society be given to the Officers and Council and to the 
Auditor for their services during the year. 

Proposed by Mr. Sawyer, 
Seconded by Mr. Strachan. 

That the marked thanks of the Society be given to the Victoria Institute for the 
facilities affi>rded for our Meetings during the past Session. 

Proposed by Mr. Scott, 
Seconded by Mr. Eaton. 

The President then annoimced the result of the Ballot, and declared the Gentle- 
men named in Appendix I. (p. 81) to be the Officers and Council for the ensuinfi 
year. 

The Meeting was then adjourned. 
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CORRESPONDENCE AND NOTES. 

ESTABLTWHMKNT OF A MbTBOROLOGICAL iNSnTVTE IN DeNMABK. 

L'Inatitut M6ttorolo^que Danoi«, 
Copenhague le 28 Mai, 1872. 

<mtaBxa, — ^Par la p^sente j*ai Hionneur de vous annoncer que le Ministdre 
b1 de la Marine i)anoi8e vient d'^tablir k Copenhague sous les auspices d*un 
t6 apodal nn Institat m^t^iologique pour le Danemark. 
travauz de Tlnstitut yont embrasser toutes les branches de la science m^t^So- 
ue^ et son attention sera sp^alement fixd sur r^tablissementd'un r^seau de 
I men situte et foumies d'instruments exacts, qui pourraient enyoyer tous 
JnriatinH des communications t^^ffraphiques kltL station principale k Copenhague, 
" m^me, selon conyention, k f^tranger. Quand les stations seront en train 
^er, lea observations d*UQ certain nombre entre elles seront public men- 



m£me Tlnstitut so propose d*^tablir jusqu^ii 6 stations m^t^orologiques com- 
m sur lea lies F^roennes, Tlslande et dans le Groenland, et Ton esp^re d'en 
dtablir la moitid avant I'luyer prochain. Outre Pint^ret g^n^raique pri- 
ces statipns, elles pourront k une dpoque prochaine devenir d'une grand 
le pour la m^t^rofogie Internationale et la provision du temps par la sub- 
ton ^ventuelle d'un c&Ue t^l^graphique par oette yoie de TEurope a 1 Am^rique 
^^ord. Les observations de ces stations seront publi^es explicitement. 
^ ^ me permettant de recommander Tlnstitut 4 votre bienveillance j'ajoute que 
mie lenseignement que vous d^siriez, vous sera livr^ avec empressement, et que 
~ lUications de llnstitut vous seront envoy^es r^gulidrement au cas que vous 
'teriez un Change r^dproque. 

N. HOFFMEYBB, 

Directeur de VlnstUut, 
U SeerStaire de la SocUU MiUorologi^ de Londree, 






X^OTB ooNCEBNiNa Natal Rainfall. Bj Hobebt James Mann, M.D. 

eoast-rainftdl approaching to flood-copiousness again occurred in the colony 

Rtal in the month of Apru last (1872), being the fourth occasion of the kind 

^^^^ ^in sixteen years. The fact, already alluded to in previous records printed 

^,^ ^^be Prooeedinffs of the Meteorological Society, that tnese exceptionally heavy 

flood-rain&l& in Natal occur in what are properly and ordinarily the dry 

»dB of the year, has again been illustrated on tnis occasion. As in the case 

e prreat Natal nood of 1856, the fall on this occasion took place in the month 

nnl, which ranks, under ordinary circumstances in the winter, or diy season. 

een the 8Ui and the 13th of April the faU in the coast-district was 12*57 

^8, the heavy &lls of the three previous occasions being, it will be remem- 

for 

1856 27 inches. 

1865 8-97 „ 

1868 16-54,, 

On the 12th the vrater had risen so high in the river Umgeni, near the mouth, 

^t the wooden bridge erected i^r the destruction of the more costly bridge by 

>^ flood of 1868 fsee Proceedings, November 1868) was entirely covered, and fears 

^le entertained tnat it too had been swept away. On the 13th, however, it ap- 

^ aied that the rude structure had successfully withstood the mighty ru£^ of 

^^hiter : it had simply suflered a depression of a few inches in the middle. The 

^tood, however, was in all probability of somewhat less urgency than in 1868 ; as 

^^e faU in I860 was 16}. inches in five days, while in 1872, the present year, it was 

^i^inchea in five days. 

The fiict, also alluded to on the nrevious occasions, that in these heavy sea-rains 
^f the south-eastern African coast the fall diminishes very rapidly with ascent upon 
^^he landward slope, has received likewise an additional illustration on this occasion. 
^Xniile tiie raii^foil near the sea-board amounted to 12*57 inches, the rainfall at the 
-^Is of Maritsburg, 52 miles inland and 2090 feet above the sea, was registered at 
^117 obaervatory aa 5| inches. 

SrXW 8XBII8. — ^YOL. I, K 
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ExTBACT FBOM LoG (2933) OF Ship ' CoTTiCA,' Captain D. F. M'EBCHir 

CONTAINING A NOTICE OF THE OCCUIIRBNCB OP COBPO8ANT8 DUBING 

AuBOBA OP Febbuaby 4, 1872. Communicatbd by Captain H. Toynb 
F.R.A.S. 



Meteorologiotl Office, 5th June^ 18712^ 
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(Wind and instrumental obserrations uncorrected.) 



Rimarks, — Clear arch to N.W., of a slate-blue colour ; clouds of a reddish tinge, cu- 
mulus very low, in form of flying scud. 

8. O. at surface 1-0275. 

Colour of the sea dark green. 

8 P.M. The sky of a fiery-red colour, from N. W. to E. by the N. and up to lenith ; the Mme 
as if reflecting some large fire. This appearance not caused by the sun, as it has bssa 
nearly three hours below the horizon. 10** 30™ p.m. Wind changed to N.W., and in half 
an hour more back to W.S.W., during which time our royal and top-galLant yards and 
masts were covered with streams of electric light ; even the backstays were one sheet of fire. 
On tbe vard-arms and mast-heads were balls of fire looking as large as good-sised lanterns ; 
none of this electricity was below tbe top-mast head, which is o5 ft. aboye the aea-kfel. 
Liehtnins from W. to N.W. 
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Notes on the Climatb op the South-west Coast of Africa. 
Communicated by Robebt H. Scott, F.R.S. 

2 Brandon Terrace, Southsee, Hants, 
April 16, 1872. 

^^.Z-R| — ^Havinff travelled along the western seaboard of the Cape Colony while 

^rsB^ied as an Assistant in the Admiralty Survey of that coast in 1870, and tut it 

I CU306S the latitode of the belt of calms of Capricorn, in the southern summer, 

ilsjims a short account of its meteorology may be useful to you. I speak of the 

da's oetween St. Helena Bay and the mouth of the Orange River. Duriuir 

crammer months (October to April) the wind blows upon the coast from S.S.w. 

^. W. (ma^.). This wind deposits no rain on or near the coast, though from the 

iL jp feel of it I should sav it contained at times a great deal : they are accompa- 

T.«d almost alvrays by cloudless skies. Sometimes they moaerate at 8uni«et, but 

^teai continuing through the night and sometimes for weeks without interuiis- 

always fresh^ sometimes with the force of a gale ; they do not penetrate more 

five to ten miles inland. Barometer stands at about SOOO inches. From April 

CDctober they drop and give place to cahns and liffht airs, hot winds from inland, 

mn occasional moderate gale from the northward ; foffs sometimes roll in upon 

^csoast, with a light air from the westward. A northerly gale is ^nerallv a part 

e gale blowing into Table Bay, but not nearly so' violent, lasting only a few 

, and the barometer three or four tenths higher than at Table Bay. This 

the only wind which brings rain upon this part of the coast ; and I think the 

^ate quantity of steady rain during the vear (in the summer months there i» 

3 does not exceed forty or fifty houra l*he hot winds from RN.E. to E.S.E. 

'.) off the land are very dry and disagreeable; on one occasion they lasted 

n consecutive days, this, too, in July, when the nights on this portion of 

e coast (always cool) are very cold for its latitude. >Vhile these not windn 

tfibout, the usual thing is frost (sometimes thin ice) till 7 a.m.; at 8 or 9 

the wind comes off the land warm, and by noon it is disagreeably hot, 

^yi^ig away at 8 or 4 p.m., when the sun, although low, shines with great power 

'™^ aonset, when perhaps a light cold air springs up from the sea and a frosty 

''^l^^t sets in. During uiese hot winds the air is very dear and dry and the sky 

clo«x<31e8g. They do not extend more than from 5 to 10 miles off shore. The baro- 

?*®*^y does not seem to be affected by them, usuallv standing from 80*15 to 30'20 

^'"p^cs. In the winter months the surf is usually heavy; and whenever the 

]^tti<i ig upon the coast, no matter how light, a heavy, and sometimes very 

nea-v^^ swell rolls in. I may add that no one ever remembered a gale right 

^P«>xi tbe coast, say, between S.W. and N.W. (mag.). 

I have the honour to be. Sir, 

Your oDedient Servant, 

J. G. BOULTON, 

P Navigating Lieutenant li,N., and Assistant Surveyor. 

«o^ic:BfcT H. ScoTT, Esq., M.A., F.R.S., 

Director of the Meteorological Office. 
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XI. On the Temperature of Sill and Valley, 
By Geoboe Dines, r.M.S. 

[Kead April 17, 1872.] 

nearly two years past a daily register of the temperature and rainfall 
leen kept on the top of the Surrey hills, at Denbies, near Dorking : 
Yegiflter has been kindly placed at my disposal ; and I propose, in this 
Y, to compare the results as there given with those of my own 
J^'OfxuJ kept at Cobham, only a short distance from the former place, but 
** ^ mnoh less elevation. 

^ ^will fint describe the position of the instruments. Those at Denbies 

610 feet above Ordnance Datum, placed on the ridge of the Chalk Hills^ 

^ "^iixe centre of a large walled garden ; the soil is a stiff loam, mixed with 

'^^^'^^ which caps the chalk. A high beechowood at some distance breaks 

^^ •* little the force of the S.W. winds. At Cobham the instruments are 



over a lawn in front of the house, near to the river Mole, 65 feet 

/^Ve Ordnance Datum, close to the edge of a wide gravel walk, and partly 
^^t^red by the house from the force of the N.E. winds. The soil is a 
r^^^*^e alluvial gravel, which fills up the space in the valley between the 
^_^^r Bagshot sand to the north and the London clay to the south. The 
^^ ^ places are in sight of each other, 6| miles distance in a straight line, 
, . ^ lugh ground sloping gradually down to the lower, without intervening 
C/^^ of any magnitude. The stands are both of the same description, 
^^•^'^vn as Glaisher's ; the thermometers (fixed about 4 feet from the ground) 
^11 by the same maker (Casella) and of the best description. Both 
may be considered as moderately well placed. The tops of the rain- 
have been kept one foot above the ground. 
^% ^"^^lie following Table gives the average temperature at the two places for 
^Sifierent mouths: — 

UBUB.-^Y0L. I. L • 
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Table of the Temperature of Hill &nd Valley. 



)[>u/.(iU )f>« 



DrT-bti:)>. Wrl^bolb. Gm'iuar dr(n* if 
]U4iiDf>ll, McuoraU. niwivr baoUi^. 



Dm- Cob- Dro- Cob- Dfb- Cob- Dm- Cob- Dra- C<*>- Dcd- Cob- I 



. ... OB-'Oob' DoJo*' ^ 
.h«.bi*b-gto 1^ 



1^70. .,,.... 

July 753 77'9 53"! 55T nS i+a 65"; 67-6 

Aiijfust 697 r4'4 S^'S JO'' 189 I4j 6:"o 61-5 

Sejktmber ... G4-7 fil-j 47'c 44*7 17*7 lyi 56*7 {6-7 

««<*«■ S'"5 i9-4 4»S 4" '4'' i?* 49- 5=4 

NifTFDiW ... 466 49-0 354 3J-J 111 fs 7 4>"° 398 3 

DNembtT ... 35-7 jg-S 173 i6-i 8-+ ii-6 30-g jo-S . 

1871. I j I : ; 1 

Jmaaaij 351 J77 iSj, 171 ^ 67 io> 31-6 31-6 

Febnurj ...;4j-g 48-^ 36-7 365 91 11-5 40-3 41-4 . 

Mnrcfa 53 1 sj-} 16-4 353 i6g ti-6 41 S 450 4 

April '!sr° 58-9 

Mbj 61-9 66-4 

June ' ^1'9 B8'4 

JuJj ;69'4 7J'i 

Auifurt '7!'5 777 

Sqfbnnber ...j 657 69J 

Oobjber '569 59B 

Ifoiember ...'417 456 
Dwcniber ...I 406 431 



599 61s 493 S'5 7° 

s6-6 ig-4 4-65 471 *o 

54' 54» 413 4-3« *♦ 

+8-: +g-3 3-jg i-jl., g( 

391 39-3 157 1-74; 90 



»»'s.*7-i; 
3*7 363 

164 353 
40-9 407 

417 40-Q : 
4J9 464 
i'9 53' 
557 5'S.: 

4g-g 47-' : 

4i'i 40-4 
3i-g'30- 



-,--■.-■. J- - Tj,-r-- i->3 rs" 

J 16-4 S3> 54 9 4** 49*6 3-30 331 

■a lie 55-3 57-7 si-g S4*' 3'89 4-35 .r 

S lo-i 60-6,63-3 57> S9'' 47S 4"95' *o 

■g| iS-i 65-91 66'9 *°'* 6i-g S-'*' ni' 73 

!i-i ; 56-4 Ui-o S47i55"» 4-S8 449 90 

I9'4'4>7I49'4 477 48*» 3*643-66 9- 

;t-fi ifi-iUfi-i ... I ... 
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J&n'ffittm ZWnptfra^urM. — On looking at the Table it will be aeea tluV -^ 
the maziiiium temperature of the hiU is below that of the nUej, the diffcr^"*^" 
cnoe avoraging, wben taken altogether, from 3 to 3^ degreea ; the daji m*—*^ 
which the temperature of the hill eiceede that of the ralley are yery few^"^^' 
amounting to only i per cent., and I have not noticed any circnmataatu*-* **" 
connected with those dajrs that should cause the difference. The hi^ieit^'* 
temperatures have been on July 8th, 1870, and August 12th, 1871; li^^'*' 
Cobliam they were Dl"-* and Ol^l, at Denbiea 84°-2 and 88P-2. 

The JftntffliHn Temperature! are nearer together than the maTJuiinn j^ 
taken altogether the averages of the hill are 1 degree higher than thoae oL^-^ 
the valley. On 261 days out of the S19 which the Table includes, tho^^'' 
minimum has been lowest upon the hill ; about 70 per cent, of that numbur--*^** 
are clearly traceable to wet and windy weather ; and the aBsertitm may bu*"^"" 
mado with comparative safety that in wet, windy, or snowy -weather the^^"*" 
temperature of the hill is lower than that of the valley. But the mosts*"*^ 
noticeable feature connected with this port of the subject is the great ^*'"*^ 
difference between the temperature of the two places in times of eztreme^^^ 
cold, the temperature on the hill-top nover descending so low aa in th o ^"** " 
valley. The number of times when the temperature has been below 26°*^^^ 
at both places haa been 43 j the average on these occaeionB upon the hijlt-'--''' 
has been 23'''3 against lb°-9 at the valley station. The temperature Liiw *^' 
been six times below 10° at the lower station, giving an average of 6°*"^* » 
white on the hill-top upou the same nights it has averaged 16°. 

On the morning of JDecember Slst, 1K70, the muiimum at Cobham vl^^^* 
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-^2, at Denbiea 14®. This difference of temperature has beerf policed by 
D«ny obserrersy and, amongst others, by Gilbert White in his * Hfstorf of 
Mbome f and who has not been amused at the quaint old philoso(liei:'<e^ 
nupnse, when, on sending his thermometer to the top of the hill to cojft^J,' . 
?*re with his neighbour's, " they went exactly together" ? **'.•';•* 

The daily range shows that the temperature of the hill is more uniform * •*.* V 
ihaii that c^ the yaQey, and less liable to extremes, the difference amounting 
upcm the average to 4^°. 

'Die 9 A.1C. tonperatures approach nearly to equality during the winter 
months ; but in the summer the temperature of the valley is the higher, 
naounting throughout the year to an excess of about li° of temperature 
•t the lower station. 

The columns of the Table which relate to the wet bulb and the moisture 
m the air must be received with some reserve ; they are not so perfect as 
could have been wished. The accuracy of the records being doubtful 
when the temperature has descended below 32^, the winter months have 
ken omitted from my calculations ; but as a general rule the amount of 
^^iBpour in the air, as far as 9 a.m. observations are concerned, does not 
Appear to differ much at the two places ; it is rather less in amount upon 
w hill ; but, if taken relatively to the amount required to saturate the 
sv» the valley is the drier. On those days during the winter months when 
^ have been enabled to make the comparison, there appears to be no de* 
P"^*ure jfrom this rule. 

*^ the mean temperature of the two places be computed from the pre- 
^^^^^ TaUe, it will be found about 1^^ lower upon the hill than in the 
r^^; but this is principally owing to the difference which prevails du-, 
^S the summer months ; during the winter months they approach much 
^*^^ to equality. 

"^^he rainfiill upon the hill has been 41 per cent, in excess of that in the 
^Qy. As the rainfall on the southern side of the Dorking hills exceeda 
^^ on the north, it appears highly probable that they intercept the rain 
*^^ing from the south ; and the excess might, therefore, depend upon the 
^^^^ction of the wind, and only occur at particular times. The direction of 
,^^ wind and the rainfall being taken only once in the day, are not suffi- 
^^^t to make the comparison of much worth ; but, as frjr as 1 could judge, 
^^ rain upon the hill-top, during steady rain, was generally in excess of 
"^^ in the valley, from whatever Erection the wind might blow *. 

The damage caused by severe frost to vegetation in the valley, while 
^^Ittt upon the hill-top escapes unharmed, is of too striking a character to 
^«eape notice. The popular opinion assigned for this difference is, that 
•he air of the hill is drier than that of the valley ; the figures in the 
Ijable give no foundation whatever for such an opinion, besides which, 
ibef clearly show that the temperature of the hill is less liable to extremes 
;han that of the valley. Professor Tyndall in his Bede Lecture (see Erag- 
nenta of Science, p. 204), speaking of the effect of moisture upon radiant 
leat uses the following words : — 

• ^Die rain&ll in 1872 up to the present time has been at Denbiee 34*51 in., and at the 
ower sUtien 26 ul^Q. D„ Not. 1, 1872. 
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" Whjb*Qyer the air is dry we are liable to daily extremes of temperatin^ 

B7*4a7} ^^ Buch places, the sun's heat reaches the earth unimpeded, and 

rendehs the maximum high ; by night, on the other hand, the earth's heat 

'•edotfpes unhindered into space and renders the minimum low. Hence the 

:**£j9erence between the maximum and minimum is greatest where the air is 

driest." 

From this it follows that if the hill-tops were the drier, they would 
also be the colder, which they clearly are not. The different effect upoa 
vegetation appears to be owing simply to the firsts of winter being less 
severe upon the hills than in the vaUeys. 

The principal object which I had in yiew when commencing this p^per, 
was to determine the difference in the amount of moisture in the air at two 
places so differently situated. I do not pretend to have solved this ques- 
tion (the observations were not sufficiently frequent), and I can therefore 
only recommend its solution to future observers; but there does not 
appear to me sufficient difference in the amount of moisture to account for 
the great difference of temperature. In attempting to account for this 
difference we are apt to be drawn aside into the region of oonjecture : bat 
we are not left altogether without guidance on the way ; for on looking 
through the * Proceedings of the Meteorological Society,* I find several 
papers which appear to have some bearing upon the subject. Amongst 
others, in Volume III. No. 28, is a communication from Prof. D. Bagona^ 
Scina, Director of the Eoyal Observatory at Modena, ** On the difference of 
Temperature of Two Strata of Air at unequal heights ;" and again, in VoL V. 
Ko. 46, Mr. Glaisher called attention to the different temperatures of the 
air at the heights of 4 feet, 22 feet, and 50 feet above the ground. 

Both these papers tend to show that through the day the higher strata 
of air are the colder, towards evening they approach nearly to equality, but 
at night the higher strata of air are the warmer. Without attempting to 
assign any reason for these changes, I cannot help thinking that (although 
the irregularities of the earth's surface may distort and throw out of their 
otherwise natural horizontal position strata of air of comparatively even 
temperature) it is to this cause that the uneven temperature of hill and 
valley recorded in this paper must bo assigned. 

I have been particular in describing the situation of the two places where 
the observations have been takeu, as the question will occur to many. Is 
there any thing exceptional at either that would affect the observations here 
given ? This can only be determined by other observations at different 
places. With good instruments meteorological observations require little 
but care and attention on the part of the observer to make them valuable ; 
to draw correct conclusions from those observations is more difficult. The 
climatic differences w^hich no doubt exist at many of our most celebrated 
watering-places are at present but imperfectly understood, and we are in 
danger of assuming certain conditions as necessary to health. This paper 
will not be without its value, if it only calls more pointed attention to the 
discrepancies which difference of elevation may cause when the best ob* 
servations are compared together. 
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AIL On eertaim Defects in Anemomeirie Begistratian, 
By Chablss O. F. Catob, M^, P.M.S. 

[Bead April 17, 1872.] 

subject of anemometers and their mode of registration liaving occu- 
my thoughts and attention for a considerable amount of time, and the 
• P. W. Stow having, in his valuable paper read before this Society at 
the January Meeting, brought to our notice one branch of this large and 
coi^^cssedly difficult subject, viz. the relative merits of different sizes of 
cup^anemometers, 1 trust it may not be deemed out of place if I venture to 
offeip a few remarks on another branch of it, viz. the modes of registration 
^^yt^c^ined jErom the different kinds of instruments in use. I do not propose 
to discuss the mechanism of the different kinds of pressure-, nor of the 
afferent kinds of cup-anemometers, but the mode of repstration as given 
^7 Cknemometers which register the pressure of wind, as compared with 
tlui^ given by those which register the horizontal movement of the air, and 
tn© defects of each mode. 

le main object, whether it is deduced from one kind or the other, 
to be to obtain a true picture-record of what takes place in nature, 
^^ t^he actual variations of the force of the wind expressed graphically by a 
P^*^oil during every moment of the 24 hours. 

1st. As to anemometers which register the horizontal movement of the 
» and here I would venture to observe that this is a more appropriate 
don of the element measured tlian '' velocity,^' which is simply a 
firom it. The mode of registration of these instruments is well 
f . e, by curves traced on paper ruled with parallel lines in one 
ion to represent the hours of the day, and parallel lines at right 
Les to them to represent the number of miles. Although the record 
given would describe the actual motion of the air, but for the sug- 
-d serious defect to be mentioned presently, yet (even if such defect 
^^Vild not exist) for aQ practical purposes the result is merely the total 
^^^age, as calculated from the number of revolutions of the cups in dif- 
***Tit periods, ». e. a day or hour, or any such small period as could be 
illy discerned by the eye on paper of the usual compass; and this 
me. to the first defect, viz. that the changes of wind which take 
within a less period than can be seen by the eye on the paper are 
,^^ _ shown, and therefore we should remain in ignorance of these quick 
^^Ht important changes in such small periods if there were no other means 
^^ telling us. To show the changes in small periods, say of less than five 
^^inutesy the paper would have to be lengthened ; and in order to show 
^usts, which are generally momentary, and cannot possibly be shown on 
\be papers of ordinary size, it would seem that the paper would have to be 
^f enormous length — ^in fact, of such a length as would render it quite un- 
^nanftgeable and utterly unfit for use. The smallest required size would, I 
Conceive, have to be in length about one inch for a minute, which would be 
^ jfoet for 1 hour, and 40 yards for 24 hours ! the width of the paper being, 
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Bay, such that 1 inch would represent only 1 mile; and even a paper of ^cm 
these dimeDoiouB would not show oZt the moTementaj>IaHi^: see specimen mx^ 
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at fig. 1, where the following Bupposed case of a separata moremflnt foc«>* 
every 6 seconds is shown, say : — - 
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Now it would appear that these small vanationa of tbe wind whirii m 

so lost form a rery important conditirai of the air, which riioold be know_, 

as it is these momentary guets which do all tbe damage to traee, diimnBy— ^ '^ 
tops, roofs, &c. It is therefore very essential to know the maxirnvm nh^ — 
city of these gusts. With regard to tbe blowing down of treea, I hare ■* 
observed that this more frequently oceurs with gales f^m a quarter to the * 
8. of S.W. than from a quarter to the W. of it, the strength beii^ sap- ' 
posed about the same from each, tbe former being d a more intonsittant 
chancier than the latter, as will be more fully shown hereafter ; aa a oonflr- 
raation of this, I hare been informed that Mr. Olaisbar haa also obaemd 
that trees are more generally blown down by winds whoae gust* oome at 
regular intervals. 

Again, no doubt the trace, as shown on the recording-sheet in genual 
use, gives exactly a true record of the number of revolutions of tbe cops ; 
but it is a question whether these revoluti(»iB show a true mileage. Dr. 
Bobinson, in hia paper on this subject in vol. zxii. ot the ' Transactiona of 
the Boyal Irish Academy,' calculates that the relooit; of the caps ia one 
third of that of the wind, whatever be tbe size of the cups and length of 
the arm ; and this probably, as a general rule, is as accurate a statement 
aa it is possible to get from experiments. Mr. Qlawher ^eo made some 
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experiments in Greenwich Park by fixing a set of cups to a long arm, 
which was made to revolve round a post 5 feet high in reverse directions ; 
the mean of the two results was taken, and the revolutions, whether rapid 
or slow, appeared to produce almost the same result ; this went for to 
confirm Dr. Bobinwrn't tiiaory. 

But, notwithstttiding tbia, can the abore deduction be considered abso- 
lutely correct, or any thing more than hypothetical P 

I am h&e reminded of Mr. Stow's paper, from which I gathered that 

the results of hia eiperiments were quite irreooncilable with Dr. Bobin- 

_ son's law, and that cup-anemometers with different lengths of arm, and 

with cups of different sisee and weights, all gave so far different results 

from those of the instrument which he took as a standard and from each 

other (most of the instruments having small arms only moving through 

.one fourth of the space passed over by the wind), that the supposed rela- 

.tion between the velocity of the wind and of the cups could not be relied 

on with such certainty as heretofore. If this relation therefore, hitherto 

-supposed to be correct, is now rendered of a doubtful character, ought the 

practical results of this class of anemometers to be considered as valuable 

as hitherto ? and is not another probable defect thus exposed, which calls 

for some remedy ? 

Next, I will refer to the defect alluded to above, and what appears to 
me to be a much more serious, if not the most serious, defect. Is it not a 
- fact that the cups, from their momentum, when once set in motion by a 
gust or vrind of any strength, continue to revolve, after the gust has par- 
tially or completely subsided, at a greater rate (and sometimes at a much 
greater rate) than the actual velocity of the wind, if any, then existing 
would cause them to revolve ? For instance, suppose, for one second, a 
gust of^ say, fifty miles an hour causes the cups to revolve at a certain rate, 
and therefore the pencil on the paper to move over a corresponding very 
small space which cannot be discerned by the eye, and that the next 
moment there is a lull : it is manifest, from observation and from reason- 
ing, that the cups could not stop or revolve at a correspondingly slower 
jrate so instantaneously after the gust as they ought to do to give a true 
result ; they would continue to move on (from the momentum given to 
ihem in the first instance) during the interval of lull, at first almost as &st 
as they did while the gust occurred, and afterwards at a decreasing rate, 
and therefore a wrong result is shown on the paper ; and the same thing 
might be repeated several times in the shortest period, say a? minutes, 
whose corresponding space on the paper could be easily seen. 

For example, let the pencil of any self-registering cup-anemometer in 
use diow in any five minutes that the horizontal motion of the air had 
been 2 miles (or an hourly velocity of 24 miles) ; the result which ought 
to be shown, if a true record were given, would be as traced in fig. 2, 
showing for some moments, perhaps, a velocity of 40 or 50, and for others 
& or 10 miles an hour, or perhaps calm, and the aggregate motion, perhaps, 
1| mile only, instead of 2. 

On the other hand, I am aware that a certain amount of friction has to 
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Fig. 2. 




be orercome in the first ioBtance, after a calm, on the immediate nmi- 
mencement of s gaet, or on the immediate increase in the velocitjr ; and 
accordingly from this cause a Ut* number of miles than had actnallf 
paised would be recorded ; but the comparatively BmsII error from this 
cause would, I apprehend, be much more than counterbttlsnoed b; the other 
error, viz. that from the momentum, bo that the net result would still be 
too great a mileage. 

Seferring ooce more to Mr. Stow's paper, in which, if I remember 
rightly, he told uh from his observationa that, except in low Telocilaea, 
larger cups generally registered a leas mileage than smaller ones, the 
radius or arm being of the same length. This seems to me m unlooked- 
for result ; for, from mechanical principles, the opposite would naturally 
appear to be the case, because the greater momentum of the larger eupa, 
when set in motion, would be expected to produce a greater namber of 
revolutions ; aod a somewhat similar and &miliar instance may be men- 
tioned, vis. that of a grindstone, which, as erery one knows, the thicker 
and therefore heavier it is, the more dlfBcult it is to set in motion, but 
when once in motion the longer it will continue to revolre. In this caaer 
as in the cups, the thicker it is, although of the same ra^us, the more 
resistance it receives irom the air ; but still the greater momentum, in this 
instance also, mnch moie than compenBates the greater resistance to the air. 

The conclusion appears to be, that, by the present mode of registering 
from cup<anemometers, the number of revolutions described as due to the 
force of the wind gives on paper, or dials, a larger corresponding number 
of miles than have really passed. 

I now come to consider the registration as shown by an anemometer for 
measuring the preuare of the wind. This is also shown on paper which 
has parallel lines in one direction for the honrs of the day, and parallel linea 
at right angles to them for showing the number of pounds and fractions 
of a pound pressure. These last are generally so arranged that the smaH 
pressures have a larger space to each pound, for the sake of showing the 
fractions of a pound, than the spaces allotted to the higher numbers. 

The record of these anemometers likewise does not show plainly the 
actual variations in the force of the wind in detail, although they are traced 
by the pencil, because the paper, for the sake of convenience, is genenllj 
not of sufficiently large size; and consequently, as the gnats come very fre- 
quently (sometimes as many as twenty in five minates), the pencil travels 
repeatedly over the same line, while the paper remains, so to speak, in Uie 
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■ame poaitnon, and thus the short lines representing light gurts are hidden 
bj the long lines representing strong ones ; and the conaeqnence is, that 
in Tery windy weather the spaces become Tery black from the frequent 
motion of the pencil over the same part of the paper. This is no doubt 
a defect ; but it ia capable of being remedied so as to show each gust 
distinctly, or at any rate more distinctly than at present, by having the 
hour-spaces of the paper sufficiently increased in length ; and I imagine the 
sire required would not be so unwieldy as would be required to remedy the 
corresponding defect in cup-anemometers, nor so unwieldy as to be in- 
capable of being applied to the pressure-instruments. No doubt it is an 
inconTenlence ; but it is one which, I think, might be orercome. 

There is another defect in pressure-anemometers, viz. the great difficulty 
ti hsTing an instnunent so delicate as to show the minute movements oif 
the air when it is very nearly calm, i. e. when the pressure is at or less than 
one or two ounces. But this defect appears to be of little consequence. 

On the recording-papers as used at present, the traces left by the pencil 

an thns (see fig. S), by which it will be seen that only the maximum gusts 

Fig. 8. 




during each minute or so are actually viiiiblo until the paper has becu 
carried through such a space that the next movement of the pencil is clear 
from the trace of the preceding gust ; and it is generally the case, that the 
wfacQe of the area of the paper, between the extremes traced by the pencil 
and the zero-line, is blacked in, because, the time-space being so small, the 
paper has not had time to move on between the successive gusts before 
the pencil comes down again to the zero-line. This, however, is not the 
case with wind from all directions, as will be mentioned presently. 

Although the pencil does of itself actually trace the variations in the 
strength of the wind, yet the marks left on the paper do not show all the 
ddtiuls, on paper of limited size, for the reason just mentioned. 

It may be objected that even the pencil of the pressure-anemometers 
does not really trace all the gusts and lulls in detail The answer to this 
is, that the construction of the instrument necessarily provides for it; 
because that part which acts as the resistance to the wind (viz. springs or 
a weight, as the case may be) of itself instantly brings the pencil back 
f^oan the maximnm point of gust down to & lower pressure, or to zero, 
according to the amount by which the wind's force has abated. If a 
recording- paper of sufficient length, say 2^ or 3 inches for each hour, were 
adi^ited, so as to show all the gusts, and to have the whole course traced 
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by the pencil ^rithont ODe gust overlftpping another, the curre bo tnced 
would be Bometbing like this (see fig. i). Bj this means, what hu gene- 
Fig. 4. 




rally been coneidered to be an impoeaibilify, vis. to get the mean presBorei 
for the twenty-four hoUTB.might be arrived atwith close apprnxiowtion toQie< 
truth; forthe mean of each minute or few minutei might be adopted witiu 
great certainty by the eye, and so the mean for the twenty-foor honiM 
could be calculated from all the means of such small periods modi warn 
nearly than at present. 

Here would seem to be a fitting place to remark on the difilBrent cha- 
racter of the traclDgs produced by the wind frota different directions. 
When the wind is N.W., I hare observed its strength to be more " con- 
tinuoua " than when it blows from any other quarter, t. 0. the pencil veiy 
seldom cornea down to the sero-line befbra the next gnat follows ; so that 
in this case the paper is not all blacked in, as in the prerious instanoe, nor 
do the gusts overlap each other quite so much aa with wind from otiat 
quarters ; but the rariation in the force of the wind from such a quarter, 
N.W., when traced wouldbeasinfig. 6. When the wind ie S.B., it is nuoe 
Fig. 5. Fig. 6. 
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" intermittent," that is to say, the pencil nearly always reaches the sen. 
line between the several gusts, and so the variations in the fbroe tnced by 
the wind fromBurhadirectiouwouldbeasinflg. 8 (see above), showing tfae 
paper to be entirely blacked in ; and according as the wind blows from the 
points of the compass nearer to N.W. or 8.E., on the S.W. side, so it par- 
takes of a more "continuous" or " intermittent" charactor rospectiviely, and 
the results would be shown on the paper accordingly. The wind from all 
qaarters on the N.E. aide appears to partake of the S.B. character (see fig.6). 
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' I made some similar remarks in a paper read before this Society in 
February of 1869, but then put them forward merely as suggestions. 
They have all since been fully corroborated by subsequent observation ; 
and I have also had this view confirmed aliunde^ i. e, from comparison of 
the results of my anemometer with the results of that at G-reenwich. 

In a gale it is eziaremely interesting to observe the almost uninterrupted 
morement of the pressure-pencil up and down (at one instant up, perhaps 
to the point corresponding to 10, 20, or 25 lbs., and the next instant down 
tol or 2 lbs., or it may be to zero), and so mark in these movements nature 
telling graphically her own tale. 



CORRESPONDENCE AND NOTES. 

Thb Rev. W. Clement Ley has published the first ^art of a work on the Laws of 
the Winds prevailing in Western Europe*, which is intended to express results 
which the author has obtained from tne construction and studv of a S3r8tem of 
daily weather-charts carried on for many consecutive years. The long^bserved 
universality of the rules which connect the direction of surface-winds with the 
relative distribution of surrounding pressures is regarded as warranting the assump- 
tion, on which the author proceeds throughout, that an inquiry into the confiffurationi 
extent, and interdependence of the Barometric Areas (or the atmospheric spaces 
inclosed in isobars) and an investigation of the rules which govern tneir develop- 
ment and alteration is the proper preliminary to the examination of the laws of 
xesaltiiig currents. 

The mvision of the work is based on the broad natural distinction existing between 
the areas of low and those of high pressure. These differ from one another not 
only in the direction of the air-currents, the currents of the former being ** cvclonic " 
and those of the latter ^^ anti^clomc,^^ but in other characteristics, one of the most 
remarkable of which is this, that the depression-areas are, in ordinary circum- 
stances, distinctly jprogrestive, traversing the surface of the globe according to 
definable laws; while the areas of high pressure, when of large dimensions, are 
often stationary f or nearly so, for a considerable period, and when of small, are 
dependent for their alteration of geographical position upon the neighbouring 
systems of depression. This first put is devoted to the examination of the laws of 
formation ana progress of areas orbarometric depression. It is intended that the 
second should oe descriptive of the anti-cyclomc systems, of the inter-relation of 
^e areas of both classes, and, finally, of the laws by whicn the velocity of atmo- 
spheric currents is related to the steepness of barometric gradients. 

Instances from time to time occur in which the primary development of well- 
formed systems of depression takes place within the limits of regular observation. 
The atmospheric conoitions antecedent to every such case have Been subjected to 
minute analysis. It is found that while certiun other conditions exert a very im- 
portant influence in checking or promoting these developments, there is only one 
invariable antecedent, viz. the production of an extensive cloud-bank with prect- 
pUatUm oceurrmff simuUaneoudy over a tvide surface. To such precipitation, there- 
lore, acting in conjunction with the influence of the earth's rotation, the primary 
development of depression-systems is theoretically and practically traced. 

The disturbing effects, however, which extendve precipitation produces upon 
the surfiBM:e-win(£ are not found to be in uniform relation to its amount, but appear 
to decrease with augmentation, and to increase with diminution of the general 
tsmprature of the atmosphere. 

l^e progress of depression-systems over the earth's surfScice is the next subject 
of inqmzy. The author has fruled to discover that regular transference of the 
^hole atmosphere relatively to the Boihce of the earth frt)m W. to E. which many 

• 'The laws of the Winds prevailing in Western Europe,* by W. Clement Ley, with 
oiiartB, diagrams, &c. Fart I. London : Stanford. 
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meteorolog^ts suppose to exist. That the ordinary eastward advanoe of the 
depression-eystems of our own latitudes is not due to any such general tranaferenoey 
seems to be proved by the following considerations : — Ist. The velocity of the pro- 
gress of depression-areas is frequently enormously in excess of that of the general 
movement of the neighbouring currents. 2nd. W hild the depressions are advancing 
with ffreat rapidity, corresponding areas of high pressure in their vicinity are fine- 
quently stationary. 3rd. in " polar periods," when the prevailing distrumtion of 
pressure in our latitudes is reversed, pressures being elevated over the extreme 
north of the Atlantic or of the continent of Europe, and depressed in the flouth^ 
and when consequently the general set of the currents is from E. to W., the local 
depressions, though retarded, continue to travel from W. to £. 

The march of the depressions is, indeed, affected by the position of extenave anti« 
cyclonic systems, every deprei^sion advancing with greatest facility in the direction 
in which it has the highest general pressures on the right of its course, and thus 
tending to sweep round the great areas of high pressure. Yet the progreas of de- 
pressions i», to a great extent, independent of the motion of the adjacent portions 
of the atmosphere, and is evidently self-developed — that is to say, it is due to a 
principle of motion which htis its origin in the depressions themselves. 

This independent progress is also traced to precipitation as its prindpal ftctor; 
and it is shown that " the changes in their capacity for aqueous vapour which the 
currents of every depression undergo, in consequence of the unequal distribution of 
solar heat, themselves propagate the depression in an eastward direction." 

Yrom the continuedT combination and comparison of the tracks taken between 
the barometric minima across Europe, certain *' mean lines of atmospheric progres- 
sion " have been deduced. These Imes are foimd to be subject to 9eaaonal vana- 
Hons, which are exhibited in charts showing the prevailing tracks of the minima in 
March, August, and December. The nature of these seasonal variations is deecribed 
at some length, and it is shown that the general tendency of depressions is to 
advance at an angle of about 46° towards .the lower mean isothermals. 

}3^ides their seasonal variations, these mean lines or tracks tend to oonveige 
towards particular districts, especially towards the more mountainous regionsy 
which appear to exorcise both an attractive and a detentive influence on depres- 
sions. An endeavour is made to trace these local and geographical inflaenoes by 
an inquiry into the relative number of depressions traversmg particular districtBi 
and the percentages of detention or delay within the limits of sudh districts. 

About one half of the volume is occupied by the description of actual instaaoes 
of the primary formation and subsequent development of aepression-systemSy those 
examples being selected for examination which most nearly approach typical com- 
pleteness and perfection. These are illustrated by synoptic oarograms, and by 
charts showing the course and alteration of the isobars, the upper and under- 
currents &c., and the tracks eventually taken b^ the barometric minima. 

A final chapter is devoted to the consideration of upper currents. The author 
has endeavoured to discover what is the general relation prevailing between the 
motions of the higher strata of the atmosphere and the distribution of atmospheric 
pressures at the earth's surface, by a classiiication of numerous upper currents ac- 
cording to their obser\'ed position with respect to the neighbouring areas of high 
and low pressure. The principal result is this — that ** the higher currents, whue 
moving commonly, and m a general wa^, with the highest pressures (as observed 
at the earth's surface) on the right of their course, yet manifest a very distinct cen- 
trifugal tendency over the areas of low pressure, and a centripetal over those of 

It is shown, however, incipient or very limited cyclonic systems frequently fiul 
to affect the direction of the upper currents, and also that there is reason to believe 
that the axis of a progressive depression has commonly such an indination that 
the portion of the system nearest to the earth's surface is in advance of that which 
is at a great elevation. An attempt is made to account theoretically for the results 
thus obtained. 

Dr. R. Ang^ Smith, F.R.S., has given the public the results of a long experience 
in the analysis of air in his work 'Air and Rom*.* 

As regards the constitution of the air, which is generally said to be 79 per cent, 
of nitrogen and 21 per cent, of oxygen, he finds that air from any open space con- 
tains 20'9 per cent, of oxygen, but that in confined spaces the amount is far lees, 

* * Air and Bain, the Beginninss of a Chemical Climatology,' by Robert Angus Smith, 
Ph.D., F.R.S., F.CS. London : Longmans. 
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as low as 20^ per cent, in the pit of a theatre, and even 18*27 per cent in one 
instance in a mine. This, however, was the most vitiated specimen of any that 
Dr. Smith has tested. He shows that the difference between 20*999 and 20980 
per cent, of oxygen in air is really 190 parts in a million, a very appreciable quan- 
tity, and also a very important one, if at any time the difference is made up by 
noxious gases, considering how large an amount of air passes through the lungs in 
the process of continuous breathing. 

Dr. Smith ^ves copious Tables of the varying proportions of carbonic acid : he 
says that ordinary good ventilation in a house means air with less than "07 of 
carbonic add. In general, the proportion of carbonic acid gas in the atmosphere 
Tazies between '146 ner cent, the average in tunnels of the Metropolitan liailway, 
end "OSS per cent, tne avera^ on the ^otch hills. 

In the analysis of 339 specmiens of air from mines, the average amount of oxygen 
proved to be only 20*26 per cent., and not more than 11 per cent of the air in uiese 
eases could be coiled normal air. 

Dr. Smith gives an account of some observations of his own on air contained in 
a closed lead chamber, with analvses of it after bein^ breathed for a certain time 
by one or more persons, and after oeing allowed to get mto such a state that candles 
and gas would not bum in it 

Copious Tables of the varying composition of rain-water are given ; but no very 
important conclusions appear to have been yet drawn from the observations re*, 
eoraed. Chlorides occur in sea-coast rain ; inland the sulphates seem to increase. 
The proportion of sulphates to chlorides is not, in any case, that of sea- water ; the 
salts are, therefore, not referable to sea-spray. The free sulphuric acid found in 
air near towns is not held to be necessarily an indication of the presence of manu- 
fiustores in those places. The figures of the crystals obtained by the evaporation of 
lain-water at Newcastle, indicate the presence of sulphate of soda. In Manchester 
there are flakes of oxide of iron in the rain, and in Xondon a network of crystals 
which yield sal ammoniac on ifi^tion. The observations of these crystals suggested 
the idea of shaking water in a oottle full of air for the collection ot its impurities. 
For medical purposes this process has to be continued until enough of the impurity 
18 collected for examination and analysis. 

Piofl Keye, of the University of Strasburg, has published a work on storms*, 
which deserves notice. As its title shows, its object is to explain the origin of 
storms, and to show how closely they resemble the cyclones in the sun's atmo- 
^here. The text (if it may be so called) of the book is furnished by the frontis- 
piece, which is a reproduction of a cut given by Olmsted, and which represents a 
number of small whirlwinds, resembling waterspouts, which the observer once saw 
over a burning cane-brake in Alabama. Prof. Reye deals first with small whirl- 
winds, dust-storms, and '* trombes," whose origin he attributes to the existence of 
a state of unstable equilibrium in the atmosphere, frequently produced when the 
soil has been much heated on a hot summer s day ; in such a case the ascending 
emrent not imcommonly assumes a gyratory motion, Hke that which Olmsted 
observed to be generated by the burning of the cane-brake. 

Waterspouts and tornados are next snown to differ from these small whirlwinds 
simply in degree ; and from this point the author proceeds to deal with the true 
CTcfoneSy whose origin he traces to similar causes acting on a more extended scale. 
The book cont^jns copious extracts from the works of Reid, Piddington, and others. 
It appears tha^ on tne whole, he considers all our European storms to be true 
cyclones ; he distinctly refers the north-westers of the north coast of Germany to 
this category. It is, however, probable that he is not familiar with all that has 
been wrifi»n on European storms ; he quotes ' Mohn's Storm Atlas,' but does not 
allude to Buchan and other known writers of authority. 

Profl Reye is most strongly opposed to the views of Thorn and Meldrum, who 
refer the generation of cyclomc storms to two currents of air flowing beside each 
other in opposite directions ; the explanations of storms given both b^ Dove and 
Espy find little &vour with him: on the whole, his own interpretation of the 
phenomena most closely resembles that of the American physicist 

The diapter on solar cyclones is a good brief rSmtriS of what is known of the 
perturbations of the sun's atmosphere. 

. The Appendix contains mathematical investigation of : — 1. The expansion of air 

* Die Wirbelsturme, Tornados und Wettersaulen in der Erd-Atmosphare, mit Seriick- 
ig der Stiirme in der Sonnen-Atmosphare. Hannover, Biimpl^, 1872. 



112 QVABTEBLT JOURNAL OF THE METEOBOLOOICAL 80CTETT. 

in the formation of clouds ; 2. The law of expansion of moist air; 8. The mutaUe 
equilibrium of the air ; 4. The velocity of ascending air-cunrents. 

The Journal of the Austrian Meteorological Society contains many valaaUe ^»X'<^e 
papers. Regnault's paper on Ilygrometiy* has been reproduced^ in which he " 

says that he has not much to add to his former statements given in the ' Amialea 
de Physique/ &c, Srd series, voL xv. p. 120, and that he still holds De Sau88iire*a. 
hair hygrometer to be the best apparatus for the purpose, provided it is tested from 
time to time. He insists that the wet-bulb thermometer should be set up in the* 
open air without any screen or protection, and also points out the necessity lor main-*j 
taining a constant current of air during the observation. The substance of 
paper consists of a description of a method for determining the weight of yaponr ii 
a ffiven volume of air, which is measured by an aspirator and collected in a tah 
filled with sulphuric pumice. He employs a clockwork arrangement, by meana oft^ 
which the air can be made to pass through several distinct tubes in toniy if 
amount of moisture be wanted for successive periods of equal dnraticm. 
method seems to be very exact and satisfactory. 





Id 



The Journal also contains a translation of a paper by Dufour, on the propoitioiCK* 
between Evaporation and Rainfall, which appeared in the BulL Soc Vaud. 8cL££>^^ ^ 
Nat vol. X. p. 233. 

The author savs that he first commenced the investigation nine years ago^ buft'^^^^ ^ 
that it was not till 1865 that his apparatus, the '' Sicdmeter," was pcarfected. !•* 
consists of two cylinders of zinc, of which tne uj>per fits into tiie lower. The latter^* 
A, is 19*7 inches in diameter and 0*84 inches m depth ; the upper, B^ is a pan '^ 
the same area, being only 3*15 inches deep, and it fits 0*8 incn deep into A, 
which it acts as a sort of cover, having two handles. A fiange is attached, to p 
vent anv water which runs down the outside of B getting into A. A tabe _ 
(yOQ inch diameter passes through the centre of B ; it is bent at the top, which i 
0*79 inch below the rim of the pan, but passes down nearly to the bottom of A. 
When rain falls into B, the level of the water rises to that of the mouth of the 
tube, and the surplus quantity is collected in B. When in use, the pan ie filled 
with water up to the level of the tube-mouth, and is then left to itself m the open 
air. In order to make an observation after any interval of time, the pan B is re- 
moved, and the depth of water in both B and A measured ; the difierence between 
this and the quantity originally introduced, gives the information required: the 
tube is only 0-uO square inoh in area ; so as the entire area of B is 773-6 flcraax» 
inches, the diminution of surface due to the tube may be neglected. The nm ia 
nearly level with the CTound. Of course, if no rain has fidlen since the last mear 
surement, B need not be lifted, and a simple measurement of the water in it will 
suffice, la regiEmi to firost, it was found, by direct experiment, that the evaporation 
firom ice was very slight, and on this account the instrument was usually taken in 
till the thaw came on. Actual experiments on ice were made by leavmg only a 
thin stratum of water in B, so as to prevent damage to the pan by the expanaon 
of the ice. 

Snow causes great inconvenience, from the risk of drifting, and also of the col- 
lection of water in B, which does not pronerly belong to it, during thaw, when the 
whole apparatus is covered with snow. The cylinder A has a depth of 9*64 inches ; 
but it would probably be preferable to employ a greater depth, fcgr fear of heavy 
falls of rain and a consequent overflow. 

The rate of evaporation in a vessel depends on the distance between the rim of 
the vessel and the surface of the liquid ; the evaporation is greatest when the liquid 
is flush with the rim, but then there is danger of loss by means of ripples caused 
by wind : 0*70 inch was found, on the whole, a satisfactory distance, and, in order 
to keep the water up to the mark, the readings were taken at intervals of two days, 
and water added when requisite. The eflTect of insolation was a cause of emxr on 
hot days ; the temperature of the water in B then rose considerably. The sate of 
evaporation in the instrument is influenced by the amount of clear sky. 

No appreciable loss of water was caused by evaporation from A. Dust fbmis a 
coating over B, and retards evaporation ; tins is obviated by constant renewal of 
the water. 

It is evident that the exposure of the sicdmeter must be as carefuUy looked to 
as that of the rain-gauge. 

* Siblioth^ue Universelle de Qeneve, vol. xi. p. 220. 
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It must also be remembered that the instrument can only give results for a free 
water-surface, and not for the soil, as the latter gives off water freely when wet, 
but yery slowly when comparatively dry. 

M. Ihifour discusses the difference which must exist between evaporation from a 
lake and that shown by his apparatus, and concludes with some general remarks 
cm the observationSi pointing out that four years is too short a period to give really 
valuable results. 

Dr. Hann continues his notices of the meteorology of isolated districts : he gives 
an appendix to his former papers on South America, in the shape of a notice of the 
cHxnate of Chiloe and the Chonos Isluids, taken from a paper by Capt Vidal 
Gozmii, published in the Report of the Marine Ministry of Chili for 18/0. The 
mean temperature of Ancud (m Chiloe) is IQPS C, being 0^*7 C. less than that of 
Paerto Montt, which lies 2(y to the north of it, but on the mainland. This shows 
that G^ill]s*s statements as to the climate were based on incorrect data. The tem- 
perature of New Zealand, on the same parallel, is 1^ C. warmer ; the annual range 
IS very small, the difference between tne extareme monthly means being scarcely 
7^ C. j the weather is wet and unpleasant; the rainfall is said to be as large as in 
any situation outside the torrid zone. 

Another uaper relates to Japan, and gives the meteorological data for Yokohama, 
Decima, ana Nefa, being a continuation of a paper in last yearns volume on the 
same sulgect. 

Dr. Hann contributes some remarks on the Distribution of Heat over the Southern 
Hemisphere, which are introduced in allusion to the three thermal charts of the 
globe, taken from 'Buchan*s Handy Book.' 

He quotes the generally received opinion, that the southern hemisphere is on 
the whole cooler than the northern, and shows that it has arisen from a miscon- 
ception of Dove*8 meaning, when he said, '^ As far as 40° S. the temperature of the 
soutliem hemisphere is lower than that of the northern, a relation which appears 
to be reversed in the higher latitudes. With reference to the areas of the resnec- 
tiTe sones, tiie northern hemisphere is warmer than the southern." Dr. Hann 
flihows that the southern hemisphere is warmer than the northern in the higher latitudes^ 
tmd that this relation holds good as far as to the antarctic continent. He points out 
that in high latitudes the sea is warmer than the land, while the reverse holds 
true nearer to the Equator. He remarks, that if an average of the known mean 
temperatures on the meridians of New Zealand and of the west coast of South 
America be taken, and the means for corresponding latitudes in the northern hemi- 
sphere be compared with it, the following aifferences are found : — 



Latitude 


40° 


45<» 


60° 


56° 




Southern hemisphere. . 
Northern hemisphere. . 


66-6 


«F-4 
49 1 


40°-2 
417 


4P7 
86-0 


Difference • • 


+ 2-0 


-1-3 


-4-5 


-5-7 





This arises mainly from the fact that in high southern latitudes, although the 
summer is cool, the winter is, relatively, much warmer than in similar paraUels on 
the other side of tiie Equator. 

Dr. Wcjeikoff gives an interesting paper on the winds of Northern Asia, in which 
he criticizes WiM's views, and argues that the S.W. winds towards the north 
indicate a low barometer to the northward, and, therefore, probably an open sea. 
The soutii of Siberia has easterly winds, over which the existence of a south-west 
cunent is rendered visible by the drift of the clouds, especially at Orenburg. He 
does not consider this polar wind to have any connexion with the N.E. monsoon, 
as he cannot see how the current can cross the mountain-chain. Four distinct 
tefoaoB of climate are described : — 

I. Prevalent equatorial winds : North Siberia, as fieur east as the Yenissei and 
down to lat 6P S. 

IL Prevalent polar winds : the Steppes and Central Asia. These regions have a 
belt of high barometer between them. 
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UL Region of calms, around the Pole of cold : the Lena district, and thai beyoi 
the Baikal Lake. 

IV. The winter-monsoon region on the east coast : firom the sea of Ochotzk do^ 
to China, with cold dry N.W. winds. 

Dr. Wojeikoff gives another paper on the Trade-winds, the Tropical Rains, az 
the Subtropical Zone, in which he traces out four distinct rain-districts for tl 
North Atlantic, namely : — 

1. That of Equatorial Rains, from 0^-lOP and 12^ N. lat. caused by the coura 
ascendant partly during the whole year and partly in special months. 

2. Rainless Trade-wind district, 10^-12° N. to 28° N. 
8. Subtropical Zone, 28°-40p N. 

4. That 01 Rain at all seasons, N. of 40^. 

The final deductions from the paper are, that : — 

A. The Trade-wind circulation of the atmosphere, with the maximnm ban 
metrical pressure in d(P N., is preeminently oceanic 

B. This is not only much disturbed by the presence of the continents, but woul 
be materially changed were the earth's surface mainly composed of diy land, i 
which case there would be broader trade-wind zones, with greater thermic dil 
ferences at their extreme edges. 

C. Between the tropics, at sea, the rainy season only follows the change of pes 
tion of the calm zone, at tne utmost from 12^ N. to 5° S. 

D. The tropical rains, north and south of this zone, are due to disturbances i 
the regular course of the trade-winds, produced by the influence of the land. 

E. The desert of Sahara owes its rainlessness, not to the continental origin < 
the trade-wind, but to the Mediterranean Sea, especially in simimer. 

F. The subtropical zone is also an especially oceanic phenomenon, only deyelope 
at sea and on the west coasts of continents. Its absence in Eastern and Centn 
Asia is due to a fundamental diflerence in the meteorological conditions. 

Considerable changes are in progress in the meteorological organizatioiiB < 
various coimtriee. xxi France, M. Jules Simon has reversed the action of tli 
Imperial Government, and placed the entire meteorological system under tib 
Observatoire de Paris. The Observatory of Montsouris, which C. Ste.-Clai] 
Deville had established with much care, has been placed under the Observator 
and most of the meteorological work of the latter establishment has been trani 
ferred to it. The Bulletin International is now dated from Montsouris, but tk 
series of observations at the Paris Observatory has not been suspended. M. C. Ste 
Claire Deville has been appointed Inspector-General of all the French Meteorc 
logical Stations, except those in connexion with the telegraphic system. 

. In Denmark, as was noticed in the last number of the Quarterly Journal^ Cap 
N. Hoffineyer has been placed at the head of the newly organized institute. 

In Sweden^ the intention of the Government to establish a central institute i 
StocUolm in the year 1873 is announced, and the Observatory at Upsala is to I 
the central station. 

In Berlin arrangements are reported to be in progress for the founding of a mo; 
complete meteorological organization than that now existing, which is of old dat 
and IS in connexion with the Statistical Bureau. 

The only country in Europe which does not seem to be included in this promii 
of an organized meteorological system is Greece ; but Dr. Julius Schmidt, Directs 
of the Observatory at Athens, has published some notices of the climate of Greece 
which have been reproduced in Aostract in the Journal of the Austrian Meteor 
logical Society. 

Professor AUuard makes the announcement that he is about to erect, at the tc 
of the Puy de Dome, in Auvergne, a Meteorological Observatory. As this mountai 
rises to a height of about 3000 feet above the surrounding country, a very inte: 
esting opportunity will there be furnished for ascertaining how far the simultaneoi 
observations taken at a high and low level will throw light on the influence of heigl 
in modifying various meteorological conditions. There \& a low-level station of ol 
aervation at Clermo^t^ at the foot of the mountain. 

* Beitrage lur physikalisohen Qeographie von Griechenland. 2 vols. Athens : \di 
and 1864. 
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I 

iObeerTatoTT Magnetical and Meterological Observations. 

Voli. 
• By Dr. P. A Bergsma^ Director. 

Obeerfatoire Boyal Annales. September 1871. 

By M. A. Quetelet, Director. 
'E>^9nhagen ..., K. Landhus-holdnings Sel-, Fem-aars-beretning 18(>r>-1870. 

i skab. I By Poul la Cour, Sub-Director. 

.' EaiserUcbe Uniyersitat Meteorologische Beobachtungen, 1866, 1870, 

and 1871. 
By Dr. A. v. Oottingen. 

;h I Scottish Meteorological So- 1 Journal, New Series, nos. 18 and 35. 

ciety. i 

Literary and Philosophical Proceedings, no. xxt. 
Society. 

London Institution Journal, No. 16. 

Meteorological Office Daily Weather Report and Charts. 

Quarterly Weather Beport, 1871. Part i. 
. Beport of the Meteorological Committee of 

the Boyal Society, 1871. 
. Chart of Meteorological Data for No. 3 
' Square, January, with Bemarks to aooom- 
I pany it. 

, ! ADiscussion of theMeteorology of the part of 
I the Atlantic lying north of 30° N. tor the 
Eleven Days endmg 8th of February, 1870, 
by means of synoptic charts, diagrams, and 
extracts ftrom logs, witli remarks and con- 
clusions, by Capt H. Toynbee. 
By the Meteorological Committee. 
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Boyal Society ; Proceedings, nos. 135-137. 
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Baddiffe Observatory Results of Meteorological Observations, 1869. 

I Observations of Shooting-Stars, 1869-71. 
I By Bev. R. Main, F.R.S., Raddiffe Ob- 
! server. 

Observatoire National Bulletin International. 

> „ „ BulletinMensuel,1872, May, July, and Sept. 

E. E. Stemwarto Magnctische und meteorologische Beobach- 

• tungen, 1871. 

I By Dr. C. Homstein, Director. 
Osservatorio del Collegio Bullettino Meteorologico, vol. xi. nos. 6-9. 
! Bomano. By Padre A. Secchi, Director. 

iia National Agricultural Con-i Address of Com. M. F. Maury, LL.D., May 

! gress. I 1872. 

... Central Physical Observa- Repertorium fur Meteorologie, Bd. ii. 
i tory. ; Heft 2. 

j I By H. Wild, Director. 

^^^"•Jiport : Literary and Philosophical ; Laws. 

i Society. ! 

: Observatory 1 Results of Meteorological Observations made 

in New South Wales during 1871. 
Monthly Meteorological Observations made 
at the Government Observatory, Sydney, 
and an Abstract from the Country Stations, 
1872 February to June. 
By H. C. Russell, BJL., Gk)yemment 
Astronomer. 
Materialien zu einer Elimatologie desEauka- 
BUS, Abth. iii. Bd. 1. 
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TifliB ; Imperial Obeervatory 

Victoria General B^strj Office ... 

Vienna 



Washington ... 



WeUington,N.Z. 



OesterreichischeGesellflchafb 
fiir Meteorologie. 

Smithsonian Institution ... 

War Department 

G^eral Registry Office . . . 



Schemacha und seine Erdbeben. 

By Dr. A. Moritx. Director. 
Abstracts of Specifications. Metals. 

WilliamHenryArcher^Begistrar^eni 
Zeitschrift, Band i., Band ii. Nos. 10 — 
lG-24 ; Bd. iv. 1-7, 18-24 ; Bd. v. L 
18-24. 

By Dr. C. Jelinek. 
Report for 1870. 

By Professor J. Henir, Secretaiy. 
Report of Chief Signal-Officer, 1871. 

By Briffadier-Oeneral Myer, n.S.A. 
Statistics of New Zealand, 1870. 

J. B. Bennett, Registrar-General. 




Presented by Individuals. 



Buchan, A 
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Edwin, Com. R. A., R.N. . . . 

Hornstein, Dr 

Hume-Rothery, Rer. Wm . . . 
Ley, Rev, W. Clement 



Annual Opening Address to the Botanical Society, 

burgh, Nov. ^h, 1871. 
Ballooning, by Charles Green. 
Normal Winds of Bombay, by C. Chambers, F.R.8. 
Notes on tlie Solar Eclipse of «fuly 18tb, 1860, bjG. J.Sjrni< 
Twecddale Prize Essay on the Rainfall, by T. £*. Jamiesc 
Meteorological Journals of the late Augustas Edwin, L 

to 1871. 
Ueber den Einfluss der Electridtatder Sonne auf den 

meterstand. 
Vaccination and the Vaccination Laws. 
The Laws of the Winds prevailing in Western Europe 

W. C. Ley. Part i. 



Ryerson, Rev. E., D.D Journal of Education, Ontario, 1872, Mardi to June. 
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le Editor • Food Journal, Nos. 30-33. 

Nature,' to end of October. 
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On the Storms experienced hy the Submarine Cable Expedition in 
he Persian Qulf on Nov, \it and 2ndy 1869. By Latiiceb Clabk, 
f .Inst.C.E., F.M.S. 

[Beoeiyed July 15, 1872. R«ad November 20, 1872.] 

JE lajing a submarine telegraph cable from Jask to Bushire in the 
in Oulf in 1869, the author twice experienced a peculiar storm, 
ipanied in one, and probably in both, instances by a form of cloud 
ir to that described by M. Poey and commented on by Mr. Scott*, 
phenomena were seen under very favourable circumstances, and may 
to throw snme further light on the character of this form of cloud, 
irst storm oyertook the expedition on the 1st of November about 
., when nearly 130 miles from Bushire. The weather had for many 
been settled and fine, with a high barometer and strong morning 
Bs, dying off in the afternoon to a dead calm. Distant lightning and 
heavy clouds were occasionally seen in the N.W. On the night in 
ion the sun had set as usual on a calm sea, and the cable was being 
3at steadily from a large sailing-vessel, the ' Calcutta,' towed by a 
"fill steamer, the ' Dacca,' when suddenly, and without the smallest 
ngy both vessels were struck by a blast of cold air mixed with scat- 
rain, which brought them up standing as effectually as if they had 
jainst a wall. For a few minutes a scene o{ great confusion followed. 
8 impossible to stand without holding on to some fixed object ; awn- 
nd wind-sails were carried away or had to be cut adrift, and loose 
M of every kind were overthrown and hurled along the deck ; the 
f the tempest was so loud that commands were inaudible ; the steamer 
le unmanageable, being encumbered by a steam-barge in tow, which 
» be cut adrif^ and both she and the ' Calcutta,' presenting broadsides 

• Vide page 65. 
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to the wind, wore carried bodily leeward. After struggling ineffectual 
ngniiiHt tlie storm for an hour and a quarter, and after losing a good d 
<»f cabh^ whidi was payed out in a backward direction, it was thought be 
to cut and buoy the cable, and the * Dacca,' having got up more steai 
lowed' her consort in under the land for shelter. In the meantime i 
i}i(Tiiioiiioter had fallen nearly SCP, and a tempest of thunder and lightni 
burst over the vessels on a scale of great grandeur and beauty, which, 
the voHHors masts and rigging were all of iron, could be enjoyed witho 
apprehension ; the flashes averaged thirty or forty per minute, and t 
roll of the thunder was incessant. Many of the flashes appeared to d 
into the ocean perpendicularly as a single stream of fire enlarged attl 
point where it struck the water. From their distance and apparent aL 
tudo some of these flashes were estimated to have fallen from a height 
10(K) feel . Tlioy were followed by rapid interchanges of electricity ama~] 
tlte clouds above, as if the disturbed equilibrium were readjusting its^ 
Other llawhes appeared to originate, like the sources of a river, in. 
t)iousan<l Hi^paniie streams which, uniting together, joined into one apparel- 
trunk and fell into tlie sea, presenting the appearance of a genealogical tr 
One flash in particular extended its branches out horizontally to a wi 
extent than the eye could take in, so that for an instant the whole tIbi 
heavens wen* filled witli innumerable streams of fire converging i 
ei)mmou trunk and descending into the water. All the flashes seemed 
bo double ; and some were repeated three or four times, but at such 
intervals that they iH)uld not be counted, but appeared, as it were, to 





Some tlashos struck the * Calcutta/ and although only visible to thoee 00 
Nmnl as a dazxling and blinding light, as viewed from the sister ship the 
wliole upper part of her masts and rigging were apparently clothed witi 
fire. Some few flashes were seen distinctlv to rise out of the ocesn amd 
striking straight upwarils to dis^u^rse themselves among the doads. The 
lightning lastinl half an hour in its greatest intensity, and then drifted 
away with the storm to the S.K. The tempest after lasting two homi 
changiHl into a gale fri^n the E. and S.E., which by morning had snbsidied 
into a calm. 

The next day the liable was spHoeil up« and inlying out had scarcely com- 
m^mxHl, with a sti\M)g S.K. wind« when notice was ivceived that another 
violent storm t\\nn the N.W. had passed Bushire and was on its way down 
iho gulf. Full $toam was acoorviingly got up. awnings were taken in, 
and o\ory proiviration made tor its nxvpiion. At 3 p.h. black douda were 
9ivn riMUir^ and at ;V^:2 i\m. the su>mi burst forth with the same snddenness 
and fat}* f h:\i had charaotori<t\l the previous one : being daylight many 
pheuomoi\a >»oiv obsorxtsl whioh wotv rumnnI the pnmons night.' As tiw 
clouds a^i^prvviohexl they gathort^ into a peculiar form nnemUing the oi^ 
of a lar^x'' mu^V.twm. e\toTui;nc entirely aoi\>«s the heavens firom one honson 
K^ t ho other. The loti vr OKigo of the wushrvx^ra bad a rounded ai^ wrinkled 
n>ar^*:^. bui x^;ji$ vx^rv j^har^^W dednovi : the surtaKX" was composed q£ mmaj 
»inv.Ur ;jL:ra:as a:^ ;f v.u* *u>d p;:oh had tyvu ix'urwi vvui and allowed to solidify 
*!•, riV.r.^x*^.";;$ oakoik i>*oh raihor »u;al>r xhar. the one below. Underneath 
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mil tiheTe was a dark chaos which soon enveloped the vessels, the wind still 
blc^y^mng aft. Suddenly there came a profound calm, and a few hundred 
ahead the squall was seen approaching. The sea, elsewhere covered 
fuU-sixed waves, under the influence of the hurricane became one 
level of creamy foam, the top of every wave being swept off into 
.jr as soon as it rose. Small whirlwinds swept along the surface carry- 
up waterspouts towards the clouds, and for a few moments the dark- 
and the breathless calm contrasting with the threatening of the ap- 
squall, and the lurid light of the sky still gleaming behind, formed 
ry^ impressive scene, which was heightened by the incessant roll of 
thunder. In another moment the squall struck the vessels with 
11% e eame fury as on the previous occasion, and the thermometer fell at once 
ftrona 81° to 63** ; torrents of rain swept the decks, accompanied with con- 
sul, uous flashes of lightning and peals of thunder and a recurrence of all 
tlie appearances of the previous night. The vessels, however, steamed 
a.liesLd with full power, and were enabled to maintain their way success- 
^^*Uy, losing a length of four miles of cable. After about two hours the 
*^^y grow bright and the wind changed into a gale from the S.E. followed 
*>y c^ calm. One or two phenomena were noticed out of ordinary course. 
^*^^ barometer remained on both occasions unaffected up to the last mo- 
***^*^t; but as soon as the storm arrived it rose about two tenths of an inch, 
fell again when it had passed over, thus showing that the propelling 
was pressure from behind, produced by tlie weight of the falling 
or some other cause, and not vacuum in front, as in ordinary storms. 
■■■* '^ras noticed that the thunder caused by those flashes of lightning which 
'^^'^dr the vessels did not follow the flash instantaneously, but after a very 
P®**^5eptible interval of time, showing that from some cause the lightning 
^■^^clled the last 400 feet or 600 feet in silence. Another circumstance 
^*" ^ technical character still more unexpected was that the electrical in- 
"**liments connected with the cable were not affected during the storm, 
]^^*»ough they were of the most sensitive construction, and were ranged in 
^^^Mmner well suited to show any effects if they had existed. The vessel 
^^ rigging were of iron, and the cable was coiled in iron tanks riveted 
r^ "tilie sides of the vessel ; yet even when the discharges were sufficient to 
^5^^^ pieces of canvas on the rigging, none of the electricity appeared in- 
^^^«d to enter the cable, but the whole escaped silently to the sea without 
^^^^ng even a quiver of the galvanic needle, thus recalling to recollection 
^^?*3aday"s celebrated observation, that the whole quantity of electricity in 
^-^sh of lightning is not greater than that caused by the decomposition 
^ tingle drop of water. 
^I^ discussion on this paper will be found at p. 123. 
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XIV. On the Meteorology of Southland, New Zealand^ in 1871. 
By Charles Eous Marten, F.M.S. 

[Received August 7, 1872. Read November 20, 1872.] 

Meteorological Observations at the Martendale Observatory in 1871. — »^- 
Lat. 46° 17' S., long. 168° 0' E. ; elevation 79 ft. ; distance from sea 10 mile^Xi3e«- 



General Bemarks. — The splendid weather which had prevailed 
the last five mpnths of 1870 continued uninterruptedly during the fin-x .^Mrst 
four months of 1871 (the temperature sometimes rising to 86° in 8hadt>^**^e, 
and 162° in sun), not terminating until May 4th, when the temperature w»-^«^ ^** 
as high as 71° in shade (the highest in May for ten years), and the bar»-»-^^"o- 
meter had fallen in four days from 30-44 in. to 2901 in. That night ^ ^Jh^ i 
heavy flood occurred (2-39 inches iu twelve hours) followed by a snow-Btor-*:^^^^"'^ 
of 2 inches. The remainder of May was very wet and stormy, with stroicK^^^*^^ 
westerly gales on the 18th, 22nd, and 29th, the last gale being preceded U ^ ^3 
a fall of the barometer to 28*88 in. June was fine, dry, and calm througF-^^-'^g" 
out, with sharp frosts. July was constantly wet, with much hail, fsna^^^^^"^ 
thunder, and lightning, but no strong wind ; the mean height of the bai***^-^"^ 
meter was the lowest monthly mean on record =29*410 in. ; the baromet^^^^^ 
fell to 28-662 in. on 18th, and 28790 in. on 26th, and was below 29 inch^-^^'^'^f 
on eight days in the month ; no perceptible results followed the barometri*^ ^ 
depression of the 26th. A month of very fine weatlier intervened betwee^i^^^ 
July 23rd and August 24th, when a severe storm of snow, hail, thunder, anC^^^ 
lightning occurred, and the weather was continuously bad up to the 17t^^ 
of September, with a great deal of snow ; an unusually heavy snow-storr^*^ 

was experienced on September 6th, to the depth of 5^ inches. The latte^^ 

half of September was fine, the first three weeks of October very wet an» 
stormy, and the last ten days of the same month very fine and bright 
November and December were cold, windy, and showery ; rain fell almost ^^ . 
daily, but in quantity so small that there was a serious deficiency at *^'*^*^«- 
close of the year. September, October, November, and December, takeit^-^^, 
together, formed the coldest and most ungenial spring experienced in thir^-^-*^ 
teen years, although the rainfall was much under the average. Snow felC'^ 
on the 19th of November. December was remarkable for the two aever*-"'^'^ 
storms which occurred within ten days of one another. The first (on th#-rf^^ 
morning of the 12th) was preceded by a barometric fall to 28*90 in. ; th#.^^ 
wind blew from due N., and was the heaviest gale for three years, maxr^^ 
pressure 37 lbs. The force was, however, insignificant compared with that 
of the terrific hurricane of the 23rd, which far exceeded in violence any gal( 
hitherto known in Southland. The barometer on the 22nd fell rapidly^ 
reaching 28*99 in. at midnight, when the gale set in from N., blew violent __ 
for two hours, when it abated, but at 8 a.m. suddenly increased to a furioiur-^^ 
hurricane from N.TV. to W., which blew from about 9.30 a.m. to 12.80 p.m 
with unprecedented force. The anemometer (Eobinson's, by Negretti anc^ 
Zambra, measuring from 0*01 mile to 1000*0 miles) showed a current ot 
246 miles to have passed in those three hours, and in the strongest 
(of not more than a few seconds' duration) the velocity was from 50 to 
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yards per second, or 100 to 107 niileB an huur, repreBenting a pressure of 
50 to 52 lbs. per oquare foot. The gale abated gradually from 1 p.u. until 
sunaet, when it ceased. Great damage was done throughout the country. 
No rain accompanied the gale, which was very widely felt. 

The mean height of the harometer «aa neither more nor leas than the 
wlopted average. The range was no leas than 2014 inches, ». e. from 30'5C6 
to 28-552 inches. 

The mean temperature of the air was 50°, which is precisely the same 
la 1870, and V-5 below the average of twelve years, and 4° lower than 1860 
md 1S61, but 1° higher than 1868. 

The mean temperature of solar radiation was 114!°'2, or 54°-5 above the 
mean shade maximum ; the mean terrestrial radiation was 30^*7, or &^Q 
t>elow the mean shade minimum. 

The mean humidity ='75, was -1 above the average. 

The rainfall van 3903 in., or 5-26 iu. less than the average of twelve 
fears ; it fell on 141 days, or 4 more than the averago number. 

Gales or high winds occurred on 11 days in the year, thunder 18, snow 
10, hail 24, fog 1, earthquakes 2 (on April 19th at 4.56 p.m., two rather 
sharp shockB,aud on the following morning at 1 a.m. another smart shock). 
Aurora and meteors very frequent, the former of almost nightly occurrence 
at several parts of the year ; they were specially noted and described on 
85 nights. 

The amount of oEone (by SchSnbeiu's osonometer) was 7'6. 
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N.B. The Southland Observatory is the moist southern in the world at 
present. 
The discussion ou this paper will be fouud at p. 124. 
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XY. On a Self-registering Tide-gauge and Electrical Barofraph*. 
By H. C. EuBSELL, B.A., F.E.A.S., Ooyernmeiit Astronomer, Sydney. 

[BoceiTed July 15, 1872. Bead November 20, 1872.] 

(Abstract.) 

The author has forwarded to the Society rough sections and photogniph^K 
of two instruments he had recently invented. He hopes that both, bu*" 
especially the barograph, may bo useful to many who cannot afford th 
photobarograph, and who are desirous of seeing its indications at thi 
moment rather than waiting till the next day for the development of th 
sheet. 

The tide-gauge requires but little explanation. A scale of 12 inches W) 
photographed with it and serves to indicate its size. The large wheel i 
attached to, and turns with, the cylinder, 1 foot of circumference (o 
rise and fall of tide) being equal to 2 inches on the paper. The pencil i 
its guide-frame moves along the two bars above the cylinder bj t 
descent of a small weight, and the function of the clock is to regulate th 
motion to the rate of 1 inch per hour. 

The barograph, though not so simple, is very effective. The tube of tl 
barometer is fixed to the frame of the instrument, and its cistern, a si 
glass vessel (kept in position by an arm, on or with which it has perfectl; 
free motion up and down, but none sideways) floats in a large reservoir o: 
mercury, and its rise or fall is conveyed to the frame carrying the pencfl 
by a long arm, which magnifies the motion. 

The clock has an eccentric rovolving at a short interval ; this lias an arm 
and another frame, which moves backwards and forwards in a horisontal 
plane, and can be brought to touch the arm from the barometer dstem, 
while at the same time it moves the pencil-frame. 

The portion of the frame which touches the barometer-arm is an 
inclined plane, so that, as it moves backwards and forwards, the interval 
during which the two remain in contact varies with the level at which the 
barometer-arm is situated, or with the height of the barometer. As long 
as the two are in contact an electromagnet is at work, which brings down 
the pencil on the cylinder and makes a mark whose length varies as 
described. 

The delicacy of this barograph was shown by a comparison of its indica- 
tions with the photographic curve ; it leaves nothing to be desired. By 
altering the inclination of the inclined plane, the scale may be made as 
long as desired ; and it costs far less time and money to work it than the 
photographic barograph. 

The discussion on this paper will bo found at p. 12-4. 

* A notice of this instrument has also appeared in ' Natur&V 
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PUOCEEDINGS AT THE MEETINGS OF THE SOCIETY. 

November 20th, 1872. 
Ordinary Mooting. 
John W. Tbipe, M.D., President, in the Choir. 
JENRY Tylston Hodgson, Ilarpeudeu, St. Albans ; William Cumrerland 



Saint Bees, Cumberland; John Lee Jaudine, Capel, Surrey; John 

BiFiELD, Ph.D., F.K.A.S., Gascoyne Place, Plymouth ; Richard J. Nelson, 

it; Terrace, Kendal ; Mansfield Turner, Claremont Buildings, Shrewsbur}' ; 

James M. Wilson, M.A., F.K.A.S., Hillmorton lioad, Kiigby, were balloted 

snd duly elected Fellows of the Society. 

e names of the five Candidates for Admission into the Society were read. 

e following papers were then read : — 



** On the Storms experienced by the Submarine Cable Expedition in the Persian 
-air on Nov. Ist and 2nd, l><Oa" By Latimer Ckrk, M.Inst.C.E., F.M.S. (p. 117). 



e President said that he considered the Meeting was much indebted to Mr. 
k for his paper, and drew attention to that pait of it which contained the 
rk '* that the fact of the telegraphic appariitu.s not being atiected bv the light- 
was an illustration of Faraday s statniiunt, that the quantity of electncity in 
xnost vivid flash of lightning was not equal to that generate<l by the decompo- 
''^ of a single drop of water. He expressed his belief that the masts and the 
being of iron and the instruments insulated, their non-ailection was not to 
en as an indication of the quantity of electricity contained in a Hash of light- 
, and without doubting Faraday *s statement, wislied for an expression of opinion 
*^^«^^Cfce subject. 

Mann observed that the iron vessel, with its tall iron masts and rigging, 




?^^^'»*jld obviouslv act as an efficient lightning-rod of laige capacity, and conduct the 
T^^lataiing quietly to the sea, under conditions which would scarcely allow percep- 
^^**1^ inilucnce upon telegraph-needles. In any case of injury to telegraphic appa- 




from lightning, duly protected by a lightning-rod, the discharge is generally 
ght from a distance bv the telegraph wire. But in the case under notice this 
of conveyance was impossible ; in the iirst place because the cable was im- 
d in the ocean, and then because it seemed at the time to have been severed 
the fflgnalling apparatus. The apparatus was, therefore, doubly safe, in as far 
had no channel for conveyance ol the lightning discharge from a distance, 
it did possess an admirable '' paratonnerre '' in the masts, shrouds, and water- 
sed hull of the ship. 
'. "Walker said that the telegraphic instruments were safe during tliis thunder- 
L because they formed no part of a circuit available for the lighting; they had 
_ insulated by cutting the cable. 
^It. CASKLLAdrew attention to the suddenness of the shock of the storm, which 
'^^Xijided him of an account of a similarly sudden storm experienced by Capt. 
^^^^Kiell in the ship * Seringapatam * in the Indian Ocean. 

" le Prbsident alluded to the remarkable observations contained in the paper, 

^ - the barometer had not risen on the approach of the storm, that it rose whilst 

It ^^^i"* "* progress, and that immediately alter it was over it fell to its usual level. 

^'^ inquired if similar occurrences had been observed elsewhere when storms were 

*^*'^C5^ded by the appearance of clouds such as those described in the paper. 

^Xt. Eaton saia that the late Colonel Sykes had told him of a storm at Bombay 

■j^ tie 6th of April, 1848, resembling that under discussion in seveml features. 

^^*e had been irequent lightning and thunder in the course of the evening, and 

j^^ «C sudden chan^ of wind from S. W. to N.E. at 9 p.m., the wind setting in as a 

S^^^ for twenty minutes, the barometer rose 01 inch, rapidly descending again on 

^^'^ termination of the storm to nearly its former level. At tlie outburst of tliie gale 

^^ temperature declined 10^, and there was a heavy fall of rain. 

^ ^i^r. Scott said that the records of Mr. Whitehouse's microbarograph published 

,^^ "^lie Royal Society's * Proceedings' for 1871, exhibited a sudden rise of pressure 

Y*^X«h accompanied' thunderstorms. The particular form of cloud mentioned had 

^^ii noticed at a time of serious electrical disturbances, as had been abundantly 

^'^vn l^ the discussion in February last. 

-^Ir. Symons said that he had noticed somewhat similar irn^gularities of precfsure 
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on self-recording barometers^ especial];^ on the records of the Oxford I ^ ^ 
The formation of the festooned cloud might possibly be connected with it, as it h 
been noticed that the appearance of such a doud had accompanied diatunMuiceB ^ o^ 
tidal action. 

Dr. Mann considered that the rise of the barometer was certainly doe to t 
shift of wind from an ex-equatorial to an ex-polar direction. A similar change 
the time of a thunderstorm is constantly observed in the South- African region 
frequent thunderstorms. 





" On the Meteorology of Southland, New Zealand, in 1871." By Gbailes 
Marten, F.M.S. (p. 120.) 

The President, referring to the amount of ozone, 7*0, said there was tc 
little ozone in London; and expressed his doubts as to the dependence to 
placed on the records. lie then said, the only occasion on which his teet-paper ' 
coloured to the maximum on the scale, was on the evening of the Peace Uejoic' 
in May IdoO, when a great quantity of iireworks were let on only half a mile du 
It was very remarkable that fog occurred only on one day in the year, whu 
quite a contrast to London, especially at this time of the year when fogs a 
prevalent. The great height of temperature was also remarkable. It would 
Ttduablo to contrast the day and night range of temperature with the public hea' 
there, as a great daily range of temperature is very injurious to health. 

Mr. Cabella said that with respect to ozone, from the olwer^'aticHia he IcS^ IukI 
made, it seemed that no reliance could be placed upon the results. A gentlenci^i^JDUui 
had told him that when he observed his test-papers in the early morning tla"^ -^J 
were deeply coloured, but became bleached as the day advanced. 

Rev. 1. W. Stow observed, that when residing on the Yorkshire coast he neai-^^*rfj 
always had an amount of ozone exceeding the maximum on Schonbein^s scale. 

Mr. Symons stated that the colour gets washed out of the^ ozone tegt"papeia ^ 

the early morning dew. He had not heard the daily ran(^e of temperature at ckni^V^^* 
land, but thought the large difference between the minimum m air and that J^ 
grass, showing such great radiation at night, was an indication that the daily; 
w«s in excess of that in this country. 

Mr. Scott said it would bo well if some one would read a paper on 
before the Society. 

" On a Self-registering Tide-gauge and Electrical Barograph." By IL C. R 
sell, B.A., Government Astronomer, Sydney, (p. 122.) 




Mr. Symons remarked that there were various objections to the instmmenty m 
thought it was not practical, on account of the great amount of friction whi 
must arise from so many levers being employed ; the motive power was also rath«»- 
small. He did not know how the scale was obtained, unless by comparison wi""^ 
the readings of another barometer ; in which case it would be arbitruy. He ^ 
also much surprised to hear that it was inexpensive ; for, from the description, 
should have inferred that much delicate workmanship was required. 

Mr. Strachan said ho agreed with Mr. Symons an to the imperfections of tlu 
instrument. The trouble would not be so great as with the pnotograjfkhic bard 
graph, and it would not be so expensive to keep in working order. The instra 
ment appeared to be very ingenious. The tide-gauge was Uke one made by Adi^' 

Mr. Scott, by invitation of the President, gave an account of the proceedings at 
the Meteorological Conference held at Leipzig in August, and stated that the 
OTfHn of the Conference, and of the arrangements for the proposed Congren at 
Vienna next September, would be the Journal of the Austrian Meteoroloffical 
Society. lie also informed the Meeting that a complete English translation of the 
Report of the Proceedings would be prepared shortly aft or the appearance of the 
German original, and would be published by the Meteorological Committee as one 
of their non-official papers. 

Mr. Symons suggested that it would be very desirable to appropriate one of the 
evening meetings for the discussion of the various matters contained in the Report 
which Mr. Scott had so kindly promised to place within the reach of the public. 

The Meeting wa«< th**n ailjoumed. 
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COEEESPONDENCE AND NOTES. 

A DISCUSSION OF THE METEOROLOGY OP THE PAHT OF THE ATLANTIC LYINO 
N. OF 30° N., FOR THE ELE\T.N DAYS ENDING 8tH OF FEBRUARY, 1870, BY 

MEANS OF Synoptic Charts, Diagrams, and Extracts from Loos, with 
Remarks and Conclusions. By Captain II. Toynbke, F.R.AS. (Pub- 
lished by K Stanford, Charing Cross.) 

This work forms No. 13 of the official publications issued by the Meteorological 
Office. Its introductory remarks tell us that it was undertaken on account of the 
Tarious reports of bad weather, which came into the Office about the time when 
the S.S. * City of Boston ' disappeared ; that steamer, having left Halifax, Nova 
Scotia, on the 28th of January, 1870, has not been heard of since. 

The method followed has been to give extracts from about thirty logs each day, 
which are followed by a few remarks ; a daily chart shows the direction and force 
of the wind, the weather, sea, &c., experienced by each ship, as well as by various 
stations on shore, at 8 a.m. G. T. Isobars and isotherms of sea-temperature 
have been drawn when possible. Five diagrams show continuous records of 
wind, weather, &c. experienced by five ships during their passages across the 
Atlantic A reduction of all the charts, placed under each other for ease of com- 
parison, shows how the wind- and weather-chanflpes originated on the American 
coast and advanced to the north-eastward across me Atlantic, at the rate of about 
30 miles an hour. 

The American winter snowstorms are shown to be related to two areas of high 
pressure, one over the American land, the other over the sea to the northward of 
the N.E. trades, between which runs the hot Gulf-stream, having over it a lower 
preasure. The prevailing wind to the eastward of the first-named area of high 
pressure is shown on the charts to be northerly ; whilst the wind to the westwfurd 
of the other is southerly. These counter currents of air seem to be coining con- 
stantly in collision, causing eddies^ which travel to the north-eastward along the 
coast, and pass out into the Atlantic, giving the coast bitter northerly winds and 
fUiowstormS) at times when ships on the eastern sides of the eddies are experiencing 
lieayy southerly gales. It is remarked that in summer the high pressure over the 
American land is replaced by a low one, whilst that to the northward of the N.E. 
'trades remains, so that the element for a northerly wind disappears and southerly 
^^vinds prevail on the coast, which accounts for their hot summers. 

The paper calls attention to the fact that Mr. Meldrum, of the Mauritius, proves 
"tliat the hurricanes of the Southern Indian Ocean also take their rise between two 
cx>anter currents of air having a lower pressure between them, which seems to be 
mlao true of the West-Indian hurricanes. 

The question is raised as to whether the apparent travelling of an eddy or 

cyclone may not be the result of the constant formation of new eddies along the 

point ci contact when two currents of air are closing on each other, in somewhat 

t;he same way as the point of contact between the two sides of a pair of scissors 

advances when closing them. 

Daring the eleven days dealt with by this paper five of these cyclonic gales 
-were formed and their north-easterly routes proved. It points out that during 
the eleven dinrs southerly winds prevailed in the British Islands, though ihey 
were frequently disturbed or intensified by the passage of these areas of low 
pressure as they took a north-easterly course to the westward of Ireland. It 
supposes that they are drawn towards the area of low pressure which prevails in 
the neighbourhood of Iceland during our winter months. 

After the 8th of February an easterly wind set in over the British Islands ; and 
although the charts end on that day, running extracts have been given from 
Beveraf logs, which seem to prove that the easterly wind worked its waj slowly to 
the south-westward, but that it did not check the formation of eddies near the 
American coast ; they seem, however, to have taken a more northerly route in 
their passage to the north-eastward. 

A row practical hints are given for navigators, and the paper ends with the 
remark that it is only *^ a first attempt at the style of work which is needed to 
connect the excellent observations now being taken in America with those of 
Europe." The hope is expressed that the commanders and owners of our large 
lines of steamers traversing the Atlantic will take up the subject, accept the ofter 
of the loan of standard int^trumcut-* from \hv Coniniittce of the Royal Society, who 
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manage the Meteorological OfRce, and for at least ft year record lueful obaervatiom 
which may be dealt with in a similar manner. To make thia more easy, it ^» 
added that if the keeping of an extra log on board steamers so constantly m port 
be thought too much trouble, the Office would be satisfied with the loan of ship" 
logs recording observations of its standard instruments. 




Relation between the Velocity of the Wind and Atmosphsbic P mu m. y 
RFRB. By M. Ra(U)na, Director of the Obsbrvatort at Moden^^^^ -=a. 
Bulletin of the 'Association Scientifique de France,' No. 2(K>, 2drr - ^^h 
Dec, 1872. 

Having discussed a series of ei^rht years* barometrical observations and of fir;^ jve 
years* anemometrical obsor^'ations, both made by self-recording instruments, I ha^^^^^ ^ve 
represented the general means of the two series by BesseFs formula, and drawn tlszC Jie 
corresponding cur^'es. 

Fixing my attention upon the inflexions of the anemometrical curve, that is^ 
the changes of sign of the second diflerenceia, I have found that these ii 
ore intimately connected with the barometrical phases. 

The annual curve of the atmospheric pressure gives, in the course of the yc 
three maxima M and three minima m, which occur at the following epocha : — 

M, 14th Januarv : rw, 2dth March. 

M, 27th May ; * m, 20th July. 

M, 23rd September ; m, 14th November. 

The annual curve of the wind's velocity gives six inflexiona at the folic 
epochs: — 

fl, from — to +, 14th December; b, from + to — , 26th February; 
c, from — to +, LOth May; </, from + to — , 14th July; 

Of from — to +> 21)th August ; /, from + to — , 26th October. 

If we take the mean of the latter inflexions, we get 

^= 23rd January' ; ^= 6th April ; 

-"t 5^= 14th June ; -J- = 6th August ; 

^= 27th September ; *^- 20th November. 

We see then (having regard to the number of obsen-ations, and to the entireljit*''^(Jf 




quent to those of A. 

It is worthy of remark that the comparison of the annual cur\'e8 of the beitmieter^ 
and anemometer shows that the maxima of the former correspond to the fniwima 
of the latter, and vice versd. 

1 have found exactly the same correspondence between the daily curve of the 
wind 8 velocity and that of the barometer. The annual diurnal curve of the 
anemometer gives four inflexions at the following times : — 

a, 23»"-32 ; b, ^So ; c, 12»»-71 ; d, 16»"86. 

By taking the mean of these times we get 

f+*=4k-0; *+f=ll--3; 

^+^=14*8; r?+"=20^.1. 

wliich are very near the annual tropical hours of the atmospheric pressoie at 
Modcna. 

I have wished to try the same study for the seasons. In making the calcidation 
for the winter, which is the eeason of the greatest anemometrical variations, I 
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liave immediatdj found the eonfinxiation of the law. The curve of the wind't 
velocity m winter givea the following inflexions : — 

a, 23^-82 ; h, Q^QO ; c, 14*-86 ; d, 20*15. 

^e noean of these times is 

^=17'»-5; ^=22^-0; 
^^icli. are txadly the tropical barcHnetrical hours of the winter at Modeua. 



1^ ■^^. Pealin, Ingtfnieur des Mines at Tarbea, the author of a pa^ on the ascent of 
l^^^ed air and the physical modifications induced thereby m it, which appeared 
^ 'ti'he Bulletin of the * Association Scientifique/ toI. iii. p. 299, has published in 
J?^^ * Bulletin International' another treatise on the "relations between baro- 
^j^^^'twcal variations and the great currents of the atmosphere,'' for the purposes of 
jij^J^paiiaon with Mr. Ferrel's and Prof. Everett's papers in ' Nature ' *. It is 
^l^^^oet entirely theoretical ; M. Peslin obtains a value for tlie constantproduct of 
^^^^ velocity of the wind, and the barometrical gradient, which is 3000, a figure 
^^^^^ost exactly double that (1400) given by Mohn in his * Storm Atlaa.' 

l^^^^^^b the ^ Oeographische Jahrbuch,' vol. iv., Dr. Hann gives a summary of the 
^.^^^^^S''®^ ^ Geographical Meteorology (a subject to which be has paid much 
^^^^ention) with a view to elucidate extra European climatology, especially that of 
^^^^"^ aouthem hemisphere. Dr. Hann notices all the recent papers and publications 
^^ importance bearing upon the subject From his P^per it appears that 739 
^^-^tiona use English, and 614 the metrical measures, while 114 use Paris inches 
^^^ Reaumur's Thermometer Scale. 




"^hich have been brought prominency beK>re the public within the tast two years, 

ikud ^th reference to which he addressed a memorial to the Statistical Congress 

%t its Meetdnff in St. Petersburgh in August He repeats his former arguments 

for the advisaoility of publishing information as to tne weather, and the growth 

of crops in the diverse regions of the globe. 

Mr. Buchan, Secretary of the Scottish Meteorological Society, in his Presidential 
Address to the Botanical Society of Edinburgh in November 1871, refers to the 
influence of climate on the growtn of crops. He first discusses De Candolle's state- 
ment that '' every species having its nortnem limit in Central or Northern Europe, 
advances as far as it finds a certain fixed amount of heat, calculated from that day 
of the year when a certain mean temperature commences, to the day when that 
mean temperature terminates." Thus Boussinganlt examined the distribution of 
wheat in Europe, and arrived at the conclusion that it required 8248^ F., from tho 
time it begins to grow in spring, for the proper ripening of the seed ; and, moreover, 
that it must have a mean summer temperature of 68^ F., during the development 
and maturing of the seed. 

Mr. Buchan shows that wheat has ripened well in Scotland i^-ith a mean 
tempeorature of only 64^4, and he attributes this partly to the greater length of 
days, inferring that it is not mean temperature alone, but daily range, which in- 
fluences the result; imd this is closely related to the rainfall and the amount of 
cloud. 

The author then diverges into a discussion of the rainfall and prevailing winds 
in various regions of the globe, showing how the different types of climate are 
thereby produced, and concludes by a suggestion that local Natuitu-History Societies 
ahoidd publish charts of the distribution of species within their own districts, 
which would afterwards furnish materids for a complete investigation of the 
relation of climate to vegetation. 

♦ TfVf ToI. iv. pp. 226, 3oi5. 
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Dr. Ilomsttiiii; Director of the Observatory of Prague, has read a paper before 
the Vienna Academy on the Influence of the Electricity of the Sun on the level 
of the Barometer. 

He says that more than thirty years a^ Prof. v. L#amont attempted to explaij 
the daily variations in Terrestrial Magnetism by supposing the sun to be el "~'' 

and capable of producing a certain electrical condition in the atmosphere. 

he was led to the same hypothesis by the daily oscillations of the barometer. -^c"«r, 
which exhibit two maxima and two minima, like the tide. In the Annals of th^^^K^e 
Munich Observatory for 1859 he expresses his conviction that this atmoepheric tid^^Eade 
"is not any mathematical expression representing a portion of a complicate^E^-^s^ed 
movement, but that it actually exists and is produced by the attraction or by eom^^s-M^e 
similar action of the sun.'* Subsequently Prof. Jjamont has returned to tma ide^^^ Jea 
more than once, and hinted that the explanation was to be found in the electrica^EK::=:raI 
power of the sun, and in No. 28 of his * Wochenbericht,* for January 1806, h».«=f he 
gives his views on electricity and its cosmical importance as follows : — 

1. Electricity is a cosmical force, possessed by all the planets in certain quantitji^cAty, 
and by the Sun to a much larger extent. 

2. 'The Sun is positively electrified, the Earth negatively. 

3. The Earth has a nucleus capable of induction. 

Dr. Ilornstein thinks that the truth of Prof. Lamont*8 hypotheslB would hiJT be 
established if he could discover a close relation between daily and other *^ 
metrical oscillations and the periods of sun-spots and the aurora. 

lie says that it is well known that the two latter phenomena exhibit, in additi< 
to their period of IH- years, a longer period; and he shows by records, extendinc^K: pg 
from the year 1740, that the numfcr of years since that date is nearly equal to twi^ '" 
the longer period, which is, as he shows, 09'7«i years, or 70 years. He 8Uggeff~-4 
that pernaps the shorter period may be exactly one sixth of the longer. 

He then proceeds to tne treatment of the atmospheric tide, as exhibited in 
observations for Prague and Munich extending to 1841, and for Oxford to ]~ 
and shows that the values of the annual coeflUcient for the atmospheric tide, 
tainod in the hourly observations for Prague and Munich dnce lo41, can be vei 
satisfactorily represented by the hypothesis that this coefficient follows, in commc 
with the aurora and sun-spots, the longer (70-3'ear) period, and that it has i 
maximum and minimum simultaneously with these phenomena. 

Dr. Hornstein next proceeds to examine the annual fluctuation of the barometc 
and he finds, from the records of Milan (1703-1850), Vienna (1776-1809), Pragi 
(1800-1871), and Munich (182.>-18(i0), that the same period of 70 years is urmr ^J^' 
mistakably traceable, the curves of the four places corresponding closely wi*' ^M^^*^ 
each other, and reproducing almost exactly tne cur\'e of sun-spot and 
frequency. 




The Journal of the Austrian Meteorological Society contains a paper by D^— 5^* 
Ilann, on the climate of Zanzibar, which is of special interest, now tnat atteiitioc^ "^^^ 
is so much directed to that locality. The materials have mainly been obtaine^s^ ^ 
from the Journal of the Royal Geographical Society. 

The most remarkable characteristics of the climate are the extreme inaignificanczi^^^SL^ 
of the variations of temperature and tlie aU but constant saturation of the air. Th^^ -«the 
range of temperature from the coldest to the warmest month is C^'3 Fahr., th.^^^j^^^ 
mean diurnal range 3°-6, and the variation between the mean absolute extreme^ -^-^j^^ 
is only 14°*4. The monthly amplitudes do not exceed 9^. The absolute maxim.-^^^'* ' 
do not exceed 87°*8, and are lower than what are obser\'ed almost any summe^^^ 
during three months in Central Europe. The temperature cannot therefore be th» 
cause of the unlicalthiness of the climate of Zanzibiu:, which must be due to th» ^^"^Yt 
uniform tropical heat combined with the saturation of the atmosphere, unless it^^ f ^^ 
cause is other than climate. The unhealthy season is after the rains, as in India^^-* ^^ 
Colonel Sykes notes the absence of dew as a further characteristic of the dimate^^^^^^., 
the nocturnal reduction of temperature being insufficient to produce condensation^^ ^^.* 
Rigby, however, speaks of a heavy dew. The year is divided by the prevalent ^^"^^ 
winds into two unequal portions ; the wind blows from S.W. and E.S.E. for mom^^^ 
months, and from N.l']. lor the remainder. The N.E. monsoon sets in between thr^ ^ 



end of November and be^nning of December, and blows with great force for twc^""*^*'^ 
months, falling oft' or disappearing after the middle or end of February. Th^^ -^^ 
change to the S.W. monsoon in ^larch or April is accompanied by violent storm!" ^^ 
and frequent showers, which are often confounded with the true rainy scasoc 
( Burton). The S.W. monsoon, which, especially in the afternoon, blows frequently 
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from S.R, really an undiverted trade-wind (Burton), sets in between the end of 
March and middle of April, beginning on the southern part of the coast, and comes 
to an end in October or November. 

Hurricanes and thunderstorms are rare at Zanzibar, though common on the main- 
land oppoflite. This contrast ig like that which holds as regards thunderstorms at 
Cape Town. 

The wet season at Zanzibar is double, and begins, as usually assumed, from four 
weeks to six weeks after the paasage of the sun over the zenith on October the 9th 
and March the 4th. Rain, nowever, falls all through the year. June and July 
are the driest months. 



Climate of Zanzibar. 6° 28' S. lat, 38' SC E. long. 
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Dr. Hann nves another short paper, in the same Journal, on the climate of two 

sttations on tne east coast of South America, Taquara, lat. 29^ 40' S., and Bahia 

.Jfflanca, lat. 38° 48' S., with tabular results of temperature, cloud, and rain. He 

rks that these data show more clearly than before that the rainfall of the east 

of South America hardly exhibits a trace of the existence of a subtropical 

xone ; in fact Bahia Blanca has a great preponderance of rain in summer and a 

■■Tninimnm in winter^ though it lies on the parsulel corresponding to Lisbon and the 

.Azores. 

HeiT Johann Molnar^ of Pesth, who has for many years conducted meteorological 
observations in connexion with health at the Hospital of St. Roche in that city, 
liaapublished in the Journal for Meteorology some hints on sanitary meteorology. 

He is convinced that meteorological changes reflect themselves in the number of 
the flick. It is not, however, on the next day, but, according to the extent and 
duration of the meteorological oscillation, on the second and followinc' days, that 
the results of the changes find their expression in an increased numoer of sick. 
From this he has been led to the conclusion that the main influence of the meteoro- 
logical elements on the human organism is produced by their changes. Hence a 
comparison of Hie true means and the number of attacks of disease for a definite 
time will not easily throw light on the subject He then gives instances to show 
how widelv diflTerent observations may yet give the same means. 

The autnor concludes by suggesting that meteorolo^cal observations should be 
taken firom self-recording instruments which will exhibit sudden changes. The 
patliological phenomena for the day should be exhibited in parallel columns with 
these, and for each Meteorological element by itself. To this may be added daily 
observations on the intensity of light. 

Herr Koppen has given in the Russian * Repertorium fur Meteorologie/ vol ii., 
a paper on the investigation into the sequence of the non-periodic phenomena of 
weawer according to the doctrine of probabilities. An abstract of the discussion 
is given in the Journal for Meteorology. 
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One remark is applicable to the recent abnormal conditions of weather. ^ 
popular idea that a cold winter is usually succeeded by a hot summer and a n 
winter by a cold summer has no meteorolo^cal basis, as is shown both by Que 
and Eisenlohr/^ 

At the Meedng of the British Association held at Brighton in August h 
paper was teaA *' ^ a Periodicity in the frequency of Cyclones in the Ld 
Ocean, South of the Equator/^ by Mr. Meldrum. 

The observations extend from 1847 to 1872, those for the first four ^ 
(1647-50) being more or less incomplete. It is found that in the area betweei 
equator and the parallel of 25^ S., and the meridians of 40^ and 110° £., i 
years have been remarkable for a frequency, and others for a comparative abe 
of cyclones. 

Tne five years 1847-61 were characterized by cyclone frequency ; then cai 
period of comparative calm (1852-67), which was followed by six years (1858 
remarkable for cyclones. The next five years (1864-68) sliowed a considei 
decrease, and since 1869 there has been an increase, until, for last year (187S 
to the end of June the number of cyclones was greater than in any year i 
18(U. These years correspond very closely with the maxima and minima ep 
of sun-spots. 

Mr. Meldriun considers that, to examine the matter fully, it would be necee 
not only to know the number of cyclones in each year, but also the extent and d 
tion of each and the force of the wind. 

If an expression could be obtained for the annual amount of cyclonic energy, 
it could be shown that it varied directly as the amount of sun-spots, a conne 
would be established. 

Mr. Meldrum then takes the maxima and minima epochs of the sun-spot pc 
and one year on each side of them, and b^ comparing the number of cyclont 
these three- year periods^ obtains the following results : — 

Years ^^' ®^ Cyclones Total No. 

in each year. C^doneti 

(1847 4) 

Maximum <1848 6^ 15 

1 1840 5 

( 1865 4 

Minimum .... \ 1856 1 1 8 

(1857 

1859 i 

Maximum. ... < 1860 8 V 21 



(1861 



( 1866 I 

Minimum.... U867 25- 9 

( 1808 t 

i 1870 ; 

Maximum ....< 1871 4^ 14 



(1872 



On a supposed Periodicity of the Rainfall. By Mb. C. Meldrum 
Reprinted from the Mauritius ' Commercial Gazette,' Oct. 16th, 1^ 

At former Meeting of the Society 1 had the honour to endeavour to show 
the cyclones of thelndian Ocean, south of the Equator, have a periodicity 
responding very nearly, if not entirely, with the solar-spot period of eleven y 
a TnaTimiim amount of crjrclone £:equency having occurred in or about the N 
1848 and 1860, and a minimum in or about the years 1856 and 1867 ; and I fu 
endeavoured to show that this law extends to the West-Indian cyclones. 

With regard to the Indian Ocean, for which we have a large mass of info] 
tion, embracing nearly twenty-five years, there is, I think, little doubt of a phy 
connexion between sun-spots and cyclones ; but, still, it being desirable to tesi 
theory, as to as possiUe, I have prepared some Rainfall Tables, with the vie 
finding whether tnej would give any indications of a similar periodicity. 

It is well known that cyclones are generally accompanied with torrential i 
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Tlt& yean therefore in which cyclones are moet frequent should apparently be more 
ra£Ea.T than the years in which they are less frequent But to make this a fair test 
of 't.'ne existence of a periodicity of cyclones in the Indian Ocean, it would be 
necs^Msary to know the annual ndnfairover the same area for the same length 
of -t^ime. If such rainfall had no periodicity we should have reason to doubt a 
cy<2l«ne-neriodicity ; but, if there was a similar rain-periodicity, it would, so far, 
lie c^ connrmation of a cyclone-periodicity. 

..A^ we have no means of ascertaining the annual rainfall over the Indian Ocean 
gezmerall^, all that can be done is to examine the rainfall tables of land-stations in 
OP D.ear it ; and for these we have, for a sufficiently long period, only the Mauritius 
tal>lc8, to which have been added for companson, others from Adelaide and 
BnslMtne. 

Tables showing the yearly amount of Rainfall at Brisbane (Queensland), 
Adelaide (New South Wales), and Port Louis (Mauritius). 
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ore discussing these Tables it will be convenient to mention that the years of 
^^mum and maximum sun-spot frequency, and of corresponding cjclone-fre- 
^^incy, were : — 

Minimum epochs 1844, 1860, 1807. 

Maximum epochs 1848, 1800, 1871 (P). 

^iOt ua now examine the Rainfall Table for Port Louis, embracing nineteen 
(1853-71). Taking the rainfall in each minimum and maximum epochal 
', and in one year on each side of it, we get : — 

Years. Bainfall. Total BainfaU. 

(1855 42-605) 

Minimum \ 1866 46-230l 133-340 

(1867 43-445) 

(1869 56-875 

Maximum < 1860 46-166i 170774 

(1861 68-733) 

(1866 20-571 

Mbimnm <1867 36-970l 120-721 

1868 64180) 
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These figures show a marked excess of rainfall fbr the three years comprioiig 
the maximum sun-spot year (I860), which was also the year of maximum cydone^ 
frequency. 

We do not know what will he the rainflBkll for 1872 and 1873 ; but, ao far aa c»Jo 
be judged at present, there is no reason to doubt that the next three-year period 
will give a favourable result. 

If, in place of one year; we take two years on each side of the epochs, 
shall get : — 

Years. Bainfall. Total RainfdL 

fl864 39-435^ 



I 185o 4200.5 I 

Minimum -{ 1860 40-230 y 

1857 43-445 

1 1858 3^5-606^ 

1858 85-506^ 

I 1859 50-875 

Maximum ^ 1800 45-100 V- 

1801 08-733 

1802 28-397J 

ri805 44-730^ 

1800 20-571 

1807 36-970 

1808 64-180 

1809 54-576 



Minimum 



207-281 



234-677 



220-026 



Here, again, we have a similar result. It is not so well marked as the form< 
but this may be partly owing to the rain-gauge having been removed in Noyem^ 
1800, from the Old Observatory to a temporary one in Little Moutain Street, wh< 
the rainfall was probably somewhat greater. 

So far, then, as the rort Louis observations enable us to judge, it may be sai- 
that, during the last twenty years, there has been a rainfall-periodicity 
responding with the cyclone-periodicity in the Indian Ocean, south <K th 
Eouator. 

This may be considered as confirmatory of the correctness of the cyclone period ^ 
for if the rainfall at one station shows a corresponding periodicity, mucn mom^ 
should a mean of the rainfall at many stations within tne whole cyclonic 
do so. 

Although Adelaide and Brisbane are a lon^ way outside the area for which thi 
cyclone period was determined, yet it is cunous to see that there also the ' "' 
tables seem to point to a similar periodicity. 

From Adelaide (lat. 34° 50' S., long. l^iS^ 38' E.) we have twenty-two ^ 
obser\'ations made by Mr. George Striddand Kingston, and, treating them as abov 
we get : — 

Years. Rainfall. Total Rainfall. 

(1843 17-192' 

Minimum \ 1844 10-878^ 62900 

(1845 18-8301 



Maximum 



Minimum 



1 1847 27-013 

h848 19-735 

(1849 25-444 

11855 23-145 

h850 24-921 

1867 21-160 



72-792 



69-222 



By taking five-year periods we get : — 

Minimum =100*070 inches. 

Maximum = 118-951 

Minimum =100-090 



n 

99 



These results are all similar to those obtained from the Port Louis observations : 
but, as the Adelaide rainfall for 1869 and 1800 was small, it may be doubted 
whether the next maximum period gave a favourable result at that station. 

From Brisbane (lat 27«> 28' 3" S., long. 163» 6' 16" E.) we have twelve years' 
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rvatioxuiy for which we are indebted to Mr. Edmund MacDonnell. Comparing 
t with the Mauritius observations for the same period, we cannot but be struck 
L a resemblance, which comes out still more forcibly when we take three-year 
>d8, thus : — 

Years. Port Louis. Brisbane. 

1860 45160) 64-63 J 

1861 68-733 V 142-29C 6944 } 152-34 

1862 28-397I 28-27| 

1863 33-4201 6882 

1864 24-147 V 102-297 47-OOV 13993 

1866 44-730| 2411 1 

1866 20-571) 37-24) 

1867 35-970V 120721 61-04^ i;i4-26 

18^)8 641801 a5-98| 

18(« 64-575 54-36 

1870 45-5751 141-700 79-06V 17887 

1871 14-610 1 45-46) 

^e see that at both stations the epoch of minimum raiufall is coincident, or 
iy so, with the epoch of minimum amount of cyclones, which is itself coinci- 
. with the minimum amount of sun-spots ; and that at, or near, the maximum 
m-spots and cyclones, we have also a maximum amount of rainfall, 
rom what has been said, it will, I think, be admitted that at least a case of 
osed periodicity of rainfall has been made out, and that it is hig:hlv desirable 
the matter should be further investigated. This can be done chiefly by long- 
Inued observation under the same conditions as to locality, size of gauge, &c., 
perhaps to some extent by ascertaining, if not the actual rainfall, at least the 
i remarkable for the comparative absence or abundance of rain in former 

should be remarked that some localities are probably much more favourable 
others for showing the operation of a general law of this kind ; for there may 
cal causes affecting the rainfall so powerfully as to completely mask the effect 
'Weaker but more general cause ; and therefore it would be no proof of the 
existence of a connexion between rainfall and sun-spots to show that the 
-vations taken at such and such places were not in conformity with the sup- 
l periodicity. 

e should be inclined to think that the best mode of testing the matter would 
obtain records of observations carefully made for a long period in some of the 
la of the Indian and Pacilic Oceans, for example, far removed from the dis- 
ng influence of Continents, and then to take a mean of all the observations. 
e Adelaide and Brisbane observations would seem to indicate a rainfall- 
dicity altogether independent of a cyclone-periodicity, both being apparently 
latural consequences of one and the same law. But it would be rasn to say 
at present, and I should wish it to be understood that the object of this 
r is simply to stimulate further inquiry. 



[K Metegrolooical Conference at Leipzig. — The French Meteorologists 
taken up the subject of this Conference, of which a report in English will 
ly appear, and in the * Bulletin Mensuel * of tlie Montsouris Observatory for 
ist last they have proposed a number of questions, which, in the opinion of the 
Jig Committe, may be reprinted in this Journal, in order to place in the hands 
e Fellows an account of the progress of Meteorology over the globe. 

ii addition to the questions inserted in the invitation to the preparatory Congress 
leipzig, others may be added, more specially relating to the climatology of 
ce, and to the prosecution of the science as applied to agriculture. 

Is it expedient to establish in each a^^cultural or maritime region a more 
perfect observatory, charged with observations destined for international 
publication ? What subjects should be specially studied at these establish- 
ments ? With what instruments should they he supplied ? 
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IT. Is it expedient to establish in each department a departmental meteoraloflKil 
obserratoryP What subjects should be specially studied at these aatahBib- 
ments? With what instniments should they be supplied P At whii 
hours should the daily observations be made P 

III. Is it expedient to encourage the establishment, in each department, o£ 
volunteer meteorological stations, with the view of disusing the taste Conr 
meteorological observations^ and their apj)lication to the wants of mod&rD 
society? What subjects should bo specially studied? What should 
their number and distribution, as they would have to record " 
rainfall, thunderstorms, and the phases of vegetation ? 

IV. Is it expedient to place these works on generally uniform baaeaP 
should tiieso bases be for each class of study ? 

V. How can the discussion of these observations and their puUicstion 

guaranteed ? In this work of the discussion and publication what 
be the part of the department and the departmental commission, of 
learned societies of the department, of the central establishment and -d?^** 
State, and of the international service ? 

VI. W^hat measures should be taken in order that the partial or general 
comprised in the different international, national^ or departmental puUE 
tionft may be within the reach of persons desirous of consulting them ? 

^^I. Is it expedient to give a fresh impulse to the preparation of physical 
statistical aUasea for the whole of France, and lor each department 
particular ? 

Vin. These atlases, being designed to sum up for the public all the works 
give information about the soil of our countrv, its resources of every ] _ 
the part which is turned to advantage and that which might be turned 
advantage, is it expedient to undertake them on a uniform baaa, whi 
should ^at the same time make these departmental atlases a nottceal 
feature of our country. 

IX. What means would it be expedient to adopt in order that all the men 
science could assist in preservmg the benefit of their work ? 

X. What part in the execution of the work ought to be borne by the d 

menteu and central institutions^ by the difierent learned societies, and by 
public ? 

XI. Is it expedient to undertake and to continue this great work only with 
resources which are, or can be, furnished by the State, by the de_ 
and by the learned societies, or to interest the public hj subecriptionay eithi 
for the atlas for the whole of France, or at the same time for all the af * 
of France and the departments ? ** 
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1. Solar Radiation, — An account of some Experiments made at Harp- 
enden, Herts. By the Rev. Fenwick W. Stow, M.A., F.M.S. 

[Beoeiyed December 18, 1872. Bead January 15, 187a] 

B chief object of these experiments was to ascertain approximately the 
tB of error in the plan for measuring Solar Eadiation which the author 
preyiously submitted to the Society. He then proposed to expose 
*ly to the sun and air, at 4 feet above the ground, a thermometer in vacuo ^ 
1 the bulb and 1 inch of the stem blackened, the bulb being directed to 
south-east, and to consider the excess of its readings above those of an 
Lnary thermometer in the shade, at the same height from the ground, to 
:he amount of solar radiation. Observations on this plan have been re- 
ed from about a dozen stations. 

%e experiments consisted partly in a comparison of the measure of 
T intensity thus furnished with those obtained by a Herschel's 
nometer, and by other means, and partly of experiments with similar 
1 of different thermometers exposed mder different conditions, in order 
hrow some light on the question what the words " Sun *' and " Shade '' 
old be held to mean, at least for the purpose of measuring solar radia- 
u The latter are detailed in a separate paper. 

Q Table I. the results of comparison with the nerschePs actinometer 
given. The observations were taken towards the end of September, 

2, when the weather was not at all favourable for the purpose, there 
ig very little steady sunshine ; while the rapid fluctuations in the 
) of cooling, caused by fitful breezes, rendered the change per minute 
f uncertain when the actinometer was used with the glass off. It is 
btful whether the use of a fluid so variable in its dilatability as ammo- 
x>-sulphate of copper is desirable ; nor is it likely that the inclosed ther- 
neter shows the mean temperature of the whole liquid at the moment 

'VW 8EBTES. — TOL. I. P 



^ 



188 QUABTSaLY JOURNAL OF THl MXTEOBOXOGICAL SOOIBTT. 




of observation with any approach to exactness ; and yet an error of 
will generally make an error of 2 per cent, in the corrected 
Probably the actinometers invented by Mr. Hodgkinson, and 
in the ' Proceedings of the Boyal Society/ voL xv. p. 821, are more 
factory, since alcohol is the fluid used. The author had experienced 
some difficulty in shading the instrument, without altering the conditionB 
cooling from those which existed during its exposure to the sun ; but in 
face of these difficulties it is satisfactory to find that the ratio between 
indications of the two instruments fluctuated, on an average, less than 2 
cent, for the higher numbers, and 8 per cent, throughout, except in tlf ^ 
case of observations taken when the sun was just setting. This is tlff^ 
more satisfactory, because the blackened bulb in vactto receives the h< 
reflected from the clouds on all sides, whereas the actinometer can, 
its construction, admit only what comes from clouds near the sun ; 
variations in the indications of the two instruments are necessarily thr 
introduced according as the state of the sky changes. 

It seems therefore that whenever a standard unit of solar mt&nsr^Sdt 

a 

exists, observations made according to this method, with the blacke n ip ■ ^' cj 
bulb in vacuo at 4 feet above the ground, or at whatever height the aha^^Db 
thermometers are placed, will give results reducible to such units. 

But, putting an absolute standard, such as that obtained by the meltiim^ 
of ice, out of the question, he thought that the total elevation of temperatusi^ 
which a blackened bulb in vactto experiences above the temperature of its 
surroundings, before equilibrium is established between the heating energy 
of the solar rays and the forces which tend to cool the bulb, is a better 
measure of radiation, and more suitable for a standard than the rise per 
minute of a liquid in a tube. He was not, however, prepared at present to 
say how such a standard should be made. Possibly an apparatus like 
Padre Secchi's, but larger and mounted equatorially, might be advisable, 
the sun's rays being admitted through a piece of rock-salt, or other crystal, 
and as perfect a vacuum as possible obtained inside. 

He must here express his thanks to Mr. Wilson for assistance in 
taking the observations, to Mr. Eaton for giving the benefit of his ex- 
perience in the use of actinometers, and to Mr. Nunes* for help in some 
of the experiments, and for the loan of the instruments. 

He might also briefly mention that he tried a Pouillet's pyrheliometer ; 
but its extreme sluggishness, which renders a long exposure neoeesaiy, 
demands steady and long-continued sunshine. He was unable therefoie 
to compare it satisfactorily with any other instrument. 

Another measure of solar radiation might be obtained by the blackened 
bulb fit vacuo, by taking the excess of its readings above those given by a 
bright unblackened bulb, also in vacuo. This plan would have the im- 
portant advantage for ordinary registration of securing that the mn-r^m^ 
shown by the two instruments should be simultaneous, which is not 
generally the case when the maximum shade-temperature is employed. 
The maximum in the sun generally occurs soon after noon ; that in the 

* This was written before Mr. Nunet'i lamented death. 



STOW — SOLAB BADIATIOK. 139 

shade at least an hour later. Nevertheless it will be seen by a comparison 
of the two methods, made at Hawsker in 1871 (Table 11.), that the ratio 
of the numbers obtained by the two methods was found nearly constant, 
except in very cloudy weather. 

Neariy all the blackened-bulb thermometers in vacuo used by the 
author's correspondents have been compared with his own in the sun. 
Of these, two agree exactly with his own, five more within P, three 
within 2? ; but one reads 4^*6 in excess, when the amount of solar radiation 
is 50^ by his instrument. It is certainly necessary to compare them in 
the sun. The lampblack is generally applied with a varnish, and suffi- 
cient care is not always taken to have the bulb perfectly dull ; imperfec- 
tions in the vacuum sometimes occur, and differences in the thickness of 
the glass are inevitable. Another fact has generally been overlooked, 
vis. that the index-error is altered by the removal of atmospheric pressure, 
most of these instruments reading 0^*5 too low. In some careful experi- 
ments by Mr. Benjamin Loewy, F.R A.S. (reported, vol. xvii. p. 319 of 
the * Proceedings of the Boyal Society '), the behaviour of thermometers 
in a vacuum was investigated. It was found that although the im- 
mediate effect of exhaustion diminished after a time, the reading of a 
thermometer in a vacuum was permanently depressed, and further, that 
thermometers with small bulbs were more affected than those with larger 
bulbs, because the glass was thinner. It would be well if solar thermo- 
met^s were compared at Kew, both in the sun and in water, afl^r en- 
closure and exhaustion. 

ICr. Nunes had proposed to admit dry air into the jackets of these 
instruments. The indications are thereby rendered less sensitive, since 
the point of equilibrium is very much lowered by the rapid cooling con- 
sequent on the presence of air. Errors arising from the use of instru- 
ments with vacua of different degrees of imperfection are got rid of ; but, 
on the other hand, a pressure depending on temperature is introduced. 

Table III. contains a comparison of the two kinds of instruments. Mr. 
Nunes had a pair of thermometers specially constructed by Mr. Casella, 
with very large bulbs (0'6 inch diam.). They were similar in every respect, 
except that chemically dried air was admitted into the glass jacket of one 
of them. These were compared with a pair similarly made by the same 
maker, but with bulbs of half the diameter ; and Mr. Pastorelli supplied a 
pair of dry-air instruments, one having a bulb about 0*35 inch diam., and 
the other 0*5 inch. Days on which the sunshine was pretty steady were 
selected, to eliminate as far as possible the great difference in the sensi- 
bility of large and small bulbs. It will be seen thkt the two thermometers 
in vacuo both agreed more closely, and exhibited fewer irregularities, than 
the dry-air instruments. The blackened bulb, being much hotter than the 
enclosed air, imparts to it a quantity of heat depending upon its own size 
and the volume of the enclosed air ; and if this air be hotter, the tempera- 
ture which the bulb attains in the sun will evidently be higher. A larger 
bulb or smaller jacket will therefore cause a higher temperature to be 
indicated. This is exactly what was found to be the case. The large bulb, 

p2 
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in dry air, by botH makers gave a bigber reading tban tbe small bnlb ; but, 
as tbe jackets of Pastorelli's tbermometers were smaller, eacb of tbese in- 
struments read bigber tban tbe corresponding one of Casella's. (See 
Table IV.) 

In tbe case of tbermometers tit vacuo, wben tbe unequal loss of heat by 
conduction is got rid of by extending tbe lampblack to tbe stem, tbe only 
remaining sources of error are tbe mere accidents or imperfections of con- 
struction. True, considerable differences are sometimes observed in tbe 
indications of tbese instruments ; but tbese are exceptional, and in any 
case it is easy to compare tbe instruments and allow for tbem. 

Table Y. sbows tbe results obtained by exposing a blackened bulb to 
tbe sun's rays under tbe exbausted receiver of an air-pump. The bulb 
of tbe instrument was placed about 2 incbes from tbe top of the receiver, 
and observations were taken on two days. On tbe second day the 
apparatus bad been exposed for some time to tbe sun before the observa- 
tions were made, and tbe plate on which tbe receiver rests had become 
heated, which may account for tbe readings being relatively higher. But, 
. in spite of tbe diversity of conditions, including a considerable difference 
in tbe thickness of tbe glass, there was a near approximation between the 
indications of this instrument and those of a solar thermometer of tbe 
ordinary construction. 

It would be an improvement to have an attached or inserted thermo- 
meter, contrived to show tbe temperature of tbe outer jacket, and to use 
this, or the reading of a thermometer in vactu) with unblackened or, still 
better, silvered bulb exposed to tbe sun's rays, instead of tbe tempera- 
ture of tbe air in tbe shade. But, even as it is, observations made on the 
system suggested four years ago are scarcely, if at all, inferior to observa- 
tions taken with a Herscbel's actinometer, and valuable results might 
surely therefore be thus obtained. 

To look at tbe subject generally, there are three different objects which 
meteorologists may propose to themselves in attempting to measure the 
sun's beat. The first is tbe measurement of tbe intensity of the solar rays, 
irrespectively of tbe duration of sunshine and of tbe angle at which the rays 
strike the ground. The second is the total beating effect upon a large 
mass of earth, metal, or water, also irrespectively of tbe angle of incidence 
of tbe sun's rays, but depending both upon tbe intensity and tbe duration 
of tbe sunshine. This might be measured by inserting a thermometer into 
tbe centre of a hollow sphere, such as a 68-lb. shell, which might be filled 
witb water, and should be elevated above tbe ground. Tbe third is tbe 
heating effect produced upon the earth's surface, depending upon the alti* 
tude of the sun, as well as upon intensity and duration of sunshine, not to 
mention moisture, evaporation, &c. This may be measured by a thermo- 
meter, not in vacuo, placed upon tbe ground, or still befcter perhaps, hj 
one buried just below tbe surface of a level sand-bed. 

It is to tbe first of tbese, Actinometry, that be has directed attention. 
The author does not say that tbe other investigations are not equally im- 
portant; but be thinks it best to obtain figures which represent the 
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action, not of a yarietj of causes, the individual effect of each of which is 
unknown, but of one cause only, and afterwards to proceed to the in- 
Testigation of the effects of two or more causes combined. Thus, supposing 
that a measure of solar radiation or intensity is first obtained, and then 
results involving both intensity and duration discussed. These being both 
known, the third investigation might be approached where the sun's altitude 
and other causes are also involved. It might be even worth while to attack 
the complication of causes to which the temperature of a black btdb 
m vacuo on the grass is due. But the present system is to jumble 
together every species of heterogeneous observations depending upon all 
possible causes, known or unknown, and to call these by the one name of 
the '* maximum in the sun." It is to be hoped that if this Society is to 
have any thing to do with publishing meteorological observations, it will 
not sanction any such chaotic arrangements, but insist on a uniform 
system of meteorological observations of all kinds, and not publish those 
taken on a different system. 

It is not known that the heat emitted from the sun is constant in 
amoont. Yery possibly it is not, but has a secular variation. This will' 
be one of the most interesting points to be determined. A cycle cor- 
responding to the eleven years' sun-spot period has been thought to 
appear in the Oxford observations of solar radiation. With more strictly 
actinometrical observations this question will easily be determined. 
The further question, however, wiU remain, whether such periodicity is due 
to more heat being emitted from the sun, or to less being intercepted by 
the atmosphere. Scarcely any thing is known as yet about the absorption 
of the sun's hq|t by the atmosphere. From the intensity of solar radiation 
on high mountains it may be concluded that the percentage absorbed, 
especially by the moist cloud-stratum, is very large. It is certainly 
subject also to extensive fluctuations. 

The amount of solar radiation often varies inversely as the temperature 
of the air, a fact which seems to lie at the very root and starting-point 
of meteorology. If the Society wotdd practically take up solar-radiation 
investigationB it might hope to find the key to many unsolved problems. 
Cbod observations should be made and thoroughly discussed. In con- 
diiaion, the author will be more than content if he has succeeded in 
pointing out the means by which, in any one particular, valuable observa- 
tions may be made. 
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Table II. Comparison of difference of Blackened and Bright Bulbs «•» 
vaimo with difference of Blackened Bulb in vaevo siid Air-temp^t- 
rature from obaervations made at Hawsker, near Whitby, 1871, 
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Tablx III. Thermometers in Dry Air and m vacuo. 
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7, Comparison of four Blackened-bulb Thermometers in^ Glass 
Jackets containing Dry Air. 
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Table Y. Comparison of Blackened-bulb Thermometer in Air-pump 
Beceiver with ordinary Blackened-bulb Thermometer in vacuo. 



Date. 
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The dbcuBsion on this paper will be found at p. 170. 

XYII. On Temperature in Sun and Shade, An account of Experi' 
ments made at Sarpenden, Herts, By the Bev. Fenwick W. Stow, 
M.A., E.M.S. 

[Beceiyed December 18, 1872. Bead January 15, 1873.] 
This paper is intended to be supplementary to that on Solar Badiation, 
already submitted to this Society, and is simply an account of some 
experiments made in September last. 

The object proposed was to determine the effect of different conditions 
of exposure to radiation upon thermometers of different kinds. A number 
of instruments were most kindly placed at the author's disposal by Mr. 
Casella. Of these a set comprising a thermometer with a large bulb, an 
ordinary verified thermometer, of Mr. Casella's "Kew ObserFatory" 
pattern, and another of the same kind, but with the bulb blackened, were 
placed in each of three positions. One set was exposed to the full rays of 
the sun at 4 feet from the ground ; another was placed on what might be 
called a zenith-stand *, that is, effectually screened from the direct rays of 
the sun, and from radiation from the ground, but exposed to the sky in 
the zenith, and to the whole northern heavens ; a third was exposed to 
less than a quarter of the whole sky, and that only near the northem 
horizon, placed in fact just as on an open stand of the ordinary construc- 
tion, only that the body of the stand was much deeper an^ a little wider 
than usual, and it was only roughly constructed for the special purpose. 
Care, however, was taken that the usual conditions of an open stand, 
including free exposure to currents of air, were not departed from. A 
set of three maximum thermometers, comprising a blackened bulb intacuo 
* The apex of the screen in the "zenith-Btand" was 2 feet higher than the bulbs of tlie 
thermometers, which were from 1 foot to 1 foot 6 inches distant from, it horiiontally. 
The front of this stand wm about 3 feet wide, the back being formed of boards leaning 
against it at an angle of about 45^. 
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and two ordinary maximum thermometers, one of them with a blackened 
bnlb, was also placed in each of these three positions, and also in a fourth 
position, where thej were exposed to the full rajs of the sun, but screened 
from a large part of the sky by a board about 1 foot square overhanging 
them at 6 inches distance. Lastly, within a louvre-board screen under 
a large open shed, the thatched roof of which did not come within 10 feet 
of the ground on the south side and 7 feet on the north side, was placed a 
set, including all the above-named instruments except the black*bulb 
maximum thermometer (not in vaeuo)j with the addition of a wet-btdb 
thermometer. The thermometer with a large bulb, however, was only 
placed there for a very short time. All these thermometers were care- 
fully re-verified, and the readings have all been corrected for index-error. 
The " Kew-Observatory " thermometers were newly verified at Kew, and 
none of them had an index-error exceeding a tenth of a degree. They 
were all placed with their bulbs perfectly free, so as to be affected by 
every current of air ; and during the experiments there was always a &esh 
breeze. This would, of course, tend to produce uniformity in the readings ; 
and it is probable that in calm summer weather the differences wotdd have 
been much greater. Observations were taken only during the middle of 
the day, and have been classed according to the state of the sky overhead. 
One important result of the experiments may be briefly stated thus : — 
BifiTerent thermometers do not agree either in the sun or the shade, unless 
all sources of radiation and reflection are cut off, as when protected by the 
ioayre-board screen. The thermometer with a bulb 0*56 inch in diameter 
I'ead 2^ or 8*^ higher in the sun than the " Kew-Observatory " thermo- 
Hieter with a btdb of 0*4 inch diameter ; 0°'3 higher on the zenith-stand, 
^nd 1^ higher on the open stand ; but a few observations within the louvre- 
boaird Boreen gave a reading 0^*2 lower than the other. It is not evident 
^hy a Iturge bulb, when exposed to radiation, should read higher than a 
%ixiall bulb. Possibly it is because the glass is thicker, as ascertained by 
^he experiments of Mr. B. Loewy, referred to in the previous paper, and 
"^lierefare more heat is absorbed. But as the large-btdb thermometers were 
x^at mounted precisely in the same manner as the others, the experiment 
^liould be repeated with unmounted thermometers. The porcelain scale of 
titte large-bulb thermometers came within about 0*5 inch of the bulb; and, 
t^liougb the bulb was perfectly free, the scale may have become hotter than 
t^lie bulb, and radiated heat to it. The indication of the thermometer with 
l>lackened bulb exceeded that of the ordinary thermometer by 6° in the sun, 
ail>oi3t 1^*2 on the zenith-stand, and from 0^*8 to 1^*7 on the ordinary stand. 
^ thennometer with spirit coloured red, which was tried on the stand, in- 
dicated 0^*9 higher than the ** Kew Observatory." Of the maximum ther- 
xnometerSy the-Uackened bulb m vacuo (which may be called the solar ther- 
xnometer) exceeded the ordinary maximum by l(f on the zenith-stand, 
and 4^ on the ordinary stand ; while within the screen it fell 0^*2 below it, 
probably owing to its being less sensitive. Comparing next the tempera- 
tures marked by the similar ** Kew-Observatory " thermometers in the dif- 
fierent positions, it was found that with full sun and zenith clear, it was only 
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3^*4 hotter in the sun than in the louvre-board screen ; but with the zenith 
overcast it was 5^ hotter, and with the skj hazy 3°'7. On the zenith-stand 
it was 0^*5 warmer than in the screen when the sky was clear, l>at 1^*5 
when overcast in the zenith, 0°*8 when hazy, 1^*1 when nearly overcast. On 
the open stand it was 1^*2 warmer than in the screen when the sky was 
clear, 1^*4 when it was overcast in the zenith, 0^*9 when hazy, and 0^*6 
when nearly overcast. The ordinary maximum thermometers read 4^ 
higher in the sun than within the screen ; and this excess was increased to 
6^ by screening the zenith ; diminished to 1^*5 on the zenith-stand, but on 
the ordinary stand it was no less than 3^*6. The thermometer used 
on this stand was one by Negretti and Zambra, made more than fourteen 
years ago, and which previously scarcely ever differed more than 0°*1 from 
the Phillips's maximum thermometer placed in the screen, when both w«re 
in a louvre-board screen together. It had a larger bulb than the other un- 
blackened maximum thermometers, and was mounted while they were not. 

These figures indicate some facts worthy of remark. Pirst, with regard 
to the zenith-stand, it appears that when the sky is nearly clear the 
small portion of the reflected rays, which a bright mercurial btdb absorba, 
scarcely more than counterbalances at noon in September the heat radiated 
from the bulb into space. But when the zenith becomes overcast, or 
nearly so, on a fine day the thermometer on the zenith-stand marks a 
degree or two above the temperature of the air, showing that the solar 
heat received from the clouds exceeds the diminished effect of the bulb's 
own radiation by that amount. In the next place, by cutting off the 
greater portion both of this reflected heat and of the bulb's own radiation,- 
but, at the same time, admitting radiated or reflected heat from the 
ground, the temperature is not lowered but raised, the only exception 
being when the reflection from the clouds is at its maximum, owing to 
the zenith being overcast with bright cumuli ; in which case the excess 
of cloud-reflection over radiation into space nearly equals in amount the 
radiation from the ground. In short, the temperature of a thermometer 
placed on an ordinary open stand is raised above the temperature of 
the air, not so much by the reflection from the small portion of the sky 
to which it is exposed, as by radiation or reflection from the ground. 
But as there cannot be much reflection from green grass, the effect must 
be principally due to radiated heat. 

In order, however, to establish this conclusively by a more direct ex- 
periment, two similar verified " Kew-Observatory " thermometers were 
placed on the open stand, exactly as the dry- and wet-bulb thermometers 
are usually placed ; but I inch below the bulb of one of them a board of a 
dull colour was fixed, to intercept the radiation or reflection, if any, from 
the ground, without any appreciable amount of the heat from the clouds 
being reflected from the board to the bulb. Two other *' Kew-Observa- 
tory " thermometers were also placed inside the stand, both screened from 
the whole sky, but one exposed to heat-rays proceeding from the ground, 
and the other sheltered from them. It was now late in September, and 
rain had fallen, making the ground much colder than it had previously 
been. Still it was found that of the two first, the thermometer screened 
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the ground read 0^*6 lower than the one not so screened, and in the 

of the two latter the difference was 0°*9, the thermometer screened 

both sky and ground reading nearly the same as that in the louvre- 

lfc>oard screen. The effect of screening the portion of sky to which the two 

thermometers were exposed was less considerable, ^hen the sky 

less than half OTercast the temperature was thereby raised 0°'15, and 

hen more than half overcast it was depressed 0^*34. 

It follows therefore that the excess of temperature indicated by a 

liermometer on an ordinary open stand over that shown by one in a 

louTie-board screen is mainly the result of radiation from the ground, the 

yB irom which, being almost wholly obscure, are readily absorbed by 

he glass of the btdb, whereas the solar rays reflected by clouds, being 

if much greater refrangibility, are most of them transmitted through the 

;la88, and reflected from the bright surface of the mercury. Indeed, 

embering that the thermometers in full sun were affected, not only 

direct solar radiation, but by reflection from clouds and radiation from 

he gpround, it is possible that in summer an ordinary thermometer, 

at 4 feet above the surface, acquires more heat from the ground 

even from the direct rays of the sun at noon. This explains how it 

that the excess of maximum temperature on an open stand above that 

gistered within a screen is greatest in summer, when the ground is very 

ucb hotter than the air, and nearly vanishes in winter, when even in the 

iddle of the day the ground is no warmer than the air. But, while a 

^kyright mercurial bulb is a very bad absorbent of rays of great refrangibility, 

^he solar thermometer, on the contrary, is very sensitive to their influence*. 

ISeoce the sun's rays reflected from clouds were found to raise the 

^ftemperature of the solar thermometer on the zenith- stand some 10^ or 

And again, if exposed to the sun, but screened from the bright clouds 

erhead, it was found to read more than 4^ lower than if not so screened, 

mLthough an ordinary thermometer by its side, whether blackened or not, 

^rose 1^, the loss of reflected heat being in this case masked by the gain 

^resulting from the interception of the bulb's own radiation. (See Table 

., A & E.) Suppose the whole effect of the latter to be 3° on both 

nstruments, then that of reflected heat on the ordinary thermometer was 

, and on the solar thermometer was 4°-f-3°=7°, or about ^ of the total 

volar radiation. This reflected heat appears to account for the increase 

of solar radiation which may be observed, either with a solar thermometer 

<»r an actinometer, whenever a bright cloud is approaching the sun, and, 

partially, for the smaller amount of solar radiation on cloudless days than 

on days when there are cumuli. It must be remembered, however, that 

on elqudless days it is often hazy. 

The conclusions to be drawn from these experiments have gone quite 

l^eyond the immediate objects at first in view. It was evident that a 

* The solar rajs pass through the external glass and affect the bulb directly ; but, being 
tlwre oooTorted into obscure rays to which glass is opaque, they must first be radiated to 
the glaM and tiien pass by conduction to its outer surface before they can finally escape. 
These inebmments, therefore, are powerfully and rapidly affected by the sun's heat, but by 
other influences more slowly, and not to a greater extent than an ordinary thermometer. 
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thennometer with a blackened bulb not in vactu), if raised above the 
ground, gave a much better test of the strength of the wind than of the 
heat of the sun. It was evident also that for the purpose of measuring 
solar radiation, it did not much signify whether the shade-temperature 
used was that on an open stand or in a louvre-board screen, but that it 
ought to be one or the other ; and it will be necessary to wait for the 
Strathfield Turgiss experiments for figures by which to reduce one to the 
other. The residts of these experiments have, however, a more general 
interest. Without attempting to anticipate the verdict of competent 
authorities based on the elaborate and exhaustive experiments at Strath- 
field Turgiss, the author would just point out two facts which his experi- 
ments have decided. First, that thermometers with bulbs possessing 
unequal radiating properties do not agree if pldced on an open stand, but 
do agree most exactly within a louvre-board screen ; that is to say, that 
thermometers containing coloured spirit will not agree with those con- 
taining mercury ; and, what is stiU more important, a bulb covered with 
muslin will not agree with an uncovered bulb. On an open stand the 
wet bulb is afiected by radiation differently from the dry bulb, and must, 
if the muslin be allowed to become dry on a fine summer's day, read 
higher than the dry bulb. Any one can verify this result for himself 
which was observed by the author long before he suspected the reason. 
Secondly, that it is impossible for thermometers on an open stand to 
show the true temperature of the air, since their temperature is raised in 
the daytime, by radiation from the ground, to an extent depending upon 
the difference of temperature between the ground and the air, and is also 
affected somewhat by the state of the sky. At night, on the contrary, their 
temperature is depressed below the air-temperature ; which is proved by 
the occasional deposition of dew and hoar-frost upon them. In sunny 
weather, when there is snow on the ground, the maximum temperature is 
much higher on an open stand than within a screen, owing no doubt to re- 
flection from the snow. 

Open stands have done good service ; but it is difficult to see why 
they should continue to be used, unless for the purpose of comparison 
with old observations. The opinion of an individual observer is a matter 
of very little moment ; but there would seem to be sufficient reasons for a 
preference for a louvre-board screen. 

The stands were visited, and the thermometers read, in the order in 
which they appear in the Tables. As most of the observations were 
taken at the time of the day when the temperature is upon the whole nearly 
stationary, it was not considered that any thing would be gained by 
incurring the inconvenience of altering the order. They were read by 
one person, and the figures put down by another, the time occupied in 
reading being about a minute. When all had been read, those first read 
were again examined, and if much change had occurred the observation 
was rejected ; if but little, another reading was taken in the reverse order, 
and the mean of the two counted as one observation. The self-registering 
thermometers were read afterwards, when necessary. The instruments 
were generally exposed before 10 a.m. and removed at 4 p.m. 
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Table YI. Similar Thermometers under Different Conditions ol 

Exposure. 
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XVIII. Bemarks on the " PocJcy " Chud ohaerved July 27<A, 1872. 

By J. S. Habdixg, F.M.S. 

[Receired December 18, 1872. Read January 15, 1873.] 

It may be interesting to know that I observed a very fine specimen of the 
" Pocky '' cloud at Havre, on Saturday, the 27th of July last. The day 
had been very fine and hot ; but between 4*^ and 6** p.m. the sky became 
quickly overcast; and from 5*" to 6*" p.m. the place was visited by a heavy 
thunderstorm, the wind blowing very strongly in gusts. 

So far as the rain was concerned, I do not remember having seen any 
thing to equal it before. I was staying in the Grande Eue, one of the 
widest streets of the town, and being situated at the foot of high hillB, in 
a few minutes it became like a river, the water reaching almost to the 
horses* knees in some parts. 

By about 6^ 30°^ p.m. the storm had entirely passed, and on going out I 
at once observed that nearly all the sky, excepting near the horizon, was 
covered with the peculiar clouds in question. 

The cloud very much resembled the illustration given in the ' Journal of 
the Meteorological Society ' for 21st of February last, excepting that the 
festoons appeared to be much larger and more decided, and not so closely 
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; while drifting to the westward, portious hecame quite detached, 
Inx't still retained the sugar-loaf shape. It seems also worthy of notice that 
tHe Btorm preceded the cloud in this case. 

X called at the Pier-master*s Office at about 8*^ p.m. He had not noticed 

'the phenomenon, nor could I get any particulars from him as to whether 

i* ^^mA a rare occurrence. There was no irregularity in the tides that day. 

7he following data before and after the storm are taken from the Paris 

ulletin International * for Havre. 



Thermo- 
meter. Direc- 
tion. 



Wind. 




o 

680 



653 




S.S.K. 


Light. 


0. 


Calm. 


N.E. 


Strong. 






S. 


Light. 


M. 


Calm. 


N.E. 


Mod. 






S. 


Light. 


M. 


Calm. 




7he rain was not stated for Havre ; but 0*985 inch was recorded at 
on the morning after the storm. 

!• Account of the Murricane which passed over the Nichol Bay district 
€xf JFestem Australia on March 20th, 1872. By B. J. Sholl, 
CK)vemment Itesident. (Abridged from the 'Inquirer' newspaper 
of May 15th, 1872.) 

[Beoeived December 18, 1872. Bead January 15, 1873.] 

^ ^ ifith sorrow that I have to report a serious disaster at Eoeboume on 
^^ evening of the 20th of March, when a hurricane swept the district, 
levelled (with the exception of two outhouses) every building, caused 
^^ck damage to station property, and destroyed many head of large and 
"""^^U stock. The usual warning was not given. The daily average of 
™^ l>arom6ter from the 10th to the 31st of January was 20*82 in. ; for the 
"*^*^th of February 29*82 in. ; and for the 19 days of March preceding the 
V^lojie, 29*83 in. During this period w e had showers, with occasional heavy, 
^^ steady rain, and congratulated ourselves upon the propitious season. 
^^'^^idering that it was the height of the hot season, the thermometer did 
^*^ lange high; but the heat was oppressive, and the atmosphere close and 
^^p. On the 19th of March the barometer stood at 29*78 in. ; no wind 
ing the day, cloudy, and threatening rain. At 8 p.m. there was a mode- 
^ S. wind and rain, which fell steadily during the night. On the 20th, 
* ^-15 Jl.m., the barometer indicated 29*63; thermometer 79° (it was not 
^^©r than 78° throughout the day) ; wind, light from the S.E. At 11 a.m. 
^^'^llieter 29*58 in. ; raining heavily, occasional strong gusts from the S.E. ; 
Harding flooded. At 1.10 p.m. barometer 29*50 in. ; ^ind from the 
, - quarter, but increasing in strength ; river-flood extending, and rain 
T^^^Qnding in cataracts. At 2.10 p.m. barometer 29*44 in., wind, flood, and 
^ tK)B8ible) rain increasing. At 4.10 p.m. barometer 29*29 in. ; strong 

q2 
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gale from S.E., heavy rain. At the Besidencj plaster falling in large 
masses firom the rocking of the building; portions of interior wall of 
kitchen damaged by wet. At 5.10 p.m. barometer 29*18 in., very strong 
S.E. gale with rain ; plaster falling from lee side of the Besidencj. This 
is the last entry I made, as the rain and wind would not permit me to keep 
a light burning in the office ; but I recollect that at 6.10 p.m. the barometer 
read 28*96 in. Shortly after this mortar and small stones fell so fiuit in 
the office that I left it, getting out of a window facing north, fearing to 
open the doors, which all faced the gale. 

I was scarcely outside when I was driven before the wind, knocked 
over and rolled along, the roof of the office falling aroimd me, and Bmall 
pieces striking me. Here I must have been struck heavily, but do not 
recollect it ; for, when I recovered from insensibility, I was lying on my 
face with my fingers dug into the ground : I could not move easily, or 
without pain. I attempted to get towards the bush-hut ; but in the haze, 
and with the rain beating in my face, went in the wrong direction, and was 
finally blown back. As I was rolling along, I caught hold of a rock 
and with difficulty got to the leeward of it. I was here several hours, 
several attempts to get to the bush-hut being unsuccessful, with the gale 
still at its height, and in my disabled condition. During this time the 
wind had not abated, but had gradually shifted from S.E. to £., thence 
N.E., and later to N., when it diminished in force. It was moonlight, bat 
the dense clouds and driving rain rendered it impossible to distinguish 
objects within a few feet. IfVhen the wind had veered N., and there was 
a partial lull, the sky was sufficiently clear to enable me to see by the 
misshapen shadows in the haze that every building was down. 

There was a lull for about an hour after 10 p.m., after which the wind 
shifted to the westward, and blew until daylight with great violence. It 
gradually veered S., and moderated ; and at 8 a.m. on the 21st it was calm. 
From what I can learn, it appeared that all the buildings in Boeboome 
were destroyed within half an hour of each other. No matter how they 
were built, or of what material, they went in the direction of the wind. 
As a general rule the roofs were the first to yield. My watch, broken by 
the fall of the office-walls, had stopped at 6.55 p.m., and at or about that 
time the ruin of Boeboume was efiected. 

The flood was higher than has yet been known, not only at Boeboome, 
but throughout the district ; and much damage was done by the overflow 
of the rivers. 

At Cossack the gale blew with great violence ; and although it wbb neap 
tide, the water in the inlet swept over the bank, and was 18 inches high 
in Mr. Hewlett's store. Had it been spring tide, all buildings not on the 
sandy ridge would have been swept away. 

I may state that, as on former occasions, the cyclone did not extend in 
force beyond the Maitland to the westward, nor did it reach the De Gbey 
to the eastward. At Condon there was a strong gale a few days eariier 
(March 16), which, had it lasted, would have sunk, or blown ashore, many 
of the pearl boats ; but happily no mischief was done. 
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XX. Extract from Log of Barque ^Lady of the Lake.* By Capt. 
f*.AKX)£KiOK WiLLLiM Baiweb. (Communicated by R H. Scott, F.E.S.) 

[BeoeiTed December 18, 1872. Bead January 15, 1873.] 

22nd March, 1870. Lafc. N. 5° 47', long. W. 27° 52'. 

firom 6.30 to 7 p.m. a curious-shaped cloud appeared in the S.S.E. 
first appearing distinct at about 25^ from the horizon, from where 
it ZDOTed steadily forward, or rather upward, to about 80°, when it settled 
bodily to the N.E. Its form was circular, with a semicircle to the 
'tliem fBCQ near its centre, and with four rays or arms extending from 
to edge of circle. From the centre to about 6^ beyond the circle 
a fifth ray broader and more distinct than the others, with a curved 
: — diameter of circle IP, and of semicircle 2^°. The weather was fine, 
the atmosphere remarkably clear, with the usual Trade sky. It 
of a light grey colour, and, though distinctly defined in shape, the 
les of cirro-cumulus at the back could be clearly seen through. It 
very much lower than the other clouds ; the shape was plainest seen 
about 55° to 60° high. The wind at the time was N.N.E., so that it 
up obliquely against the wind, and finally settled down right in the 
I'a eye ; finally lost sight of it through darkness, about 30° from the 
Horizon at about 7.20 p.m. Its tail was very similar to that of a comet* 
^^e men forward saw it nearly 10 minutes before I did, and came aft to 
^dl zne of it. This may give a rough idea of its shape and track ; its 
appearance was similar to that of a halo round the sun or moou. 
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. DeeeripUon cf an UlectHcal Self-registering Anemometer and Bain^ 
gauge. Bj the Eev. F. W. Stow, M.A., F.M.S. 

[Beoeived January 9, 1873. Bead February 19, 1873.] 

.J^^ general principle on which the registering apparatus is constructed 

^h«t of the Morse telegraph instrument. Mr. Louis J. Crossley sug- 

^"fciad to me the application of this principle, which he had himself sue- 

**ftiDy worked. He caused a clock to draw a narrow strip or tape of 

JT t^^T through a vessel containing a solution of ferrocyanide of potassium. 

^le wet paper passed over an iron roller, in connexion with one pole 
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of a battery, the registration was effected by an iron style in connexion 
with the other pole being drawn down upon the paper by an electro- 
magnet, a dot of Prussian blue resulting. I tried this, and got it to work 
:satisfaetorily ; but the limited supervision I was able to give to an inBtm- 
ment nearly a mile from my house caused me to look out for a simpler 
method, in which it should not be necessary to use any liquids. 

My plan is the following, similar in principle, I belieye, to the mode in 
which the Morse telegraph instruments are worked in America. The 
tape is drawn by a clock at the uniform rate of 6 inches n each hour. Ab 
it passes over a grooved brass roller, holes are punched in it by a sharp 
steel point, drawn down by an electro-magnet, whenever the electric cir- 
cuit is completed, and drawn back by a spiral spring when the contact is 
broken. There are two grooves in the roller, and two electro-magnets, one 
of which is worked by the anemometer, and the other by the rain-gauge ; 
thus, when both magnets are in operation, two parallel rows of holes are 
punched in the tape. 

The anemometer is arranged to make and break contact once for every 
mile of wind which passes it ; the rain-gauge once for every hundredth of 
an inch which has fallen. The results are reduced to figures simply by 
measuring the tape on a scale fixed to a table, and counting the number of 
dots in each space of 6 inches. It is desirable that the steel point should 
bo weighted, and carried on a somewhat elastic strip of metal, in order that 
the hole may be punched by the first blow, and the point extricate itself 
with ease, even if the contact (which ought to be as short as possible) 
should happen, as in a calm, to be prolonged. 

The anemometer employed is an old one by Adie, which was used in the 
anemometrical experiments which I made at Hawsker. It has 4-inch cups, 
and these were originally fixed on arms 5*6 inches in length. Instead of 
doubling the length of arm, I increased it only to 9 inches, and found that 
the instrument so altered showed upon its scale at all velocities at which 
it was tested, viz. up to 40 miles an hour, from 50 to 51 per cent, of the 
number of miles marked by a large " Kew pattern " instrument, the dif- 
ference between 9 and 11 inches in the length of arm being sufficient to 
allow for the difference between large and small instruments. I then 
placed two pins upon the face of the wheel, which now revolved once for 
every two miles of wind that passed ; these pins were made to thrust a 
platinum-tipped rod in connexion vnth one pole of the battery against a 
platinum- covered spring in connexion with the other. A contact was 
thus made once for every mile of wind which would have been marked by 
a Kew standard anemometer. 

It is a much more difficult thing to obtain a good contact-maker for a 
rain-gauge. I tried at first a float rising in a cylinder, from which a thread 
passed over a wheel, and was kept tight by a small counterpoise. There 
were a number of pins on the wheel, and each of these as it passed moved 
a lever, the other end of which made a contact with a platinum-faced 
spring. This worked very fairly ; but, as in all such contrivances, it was 
found that friction was a hindrance to complete accuracy. 
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e contact-maker which I then contriyed will be understood by the 




is the pipe conveying the rain from a gauge 12 inches in diameter. 

"* "" a small vessel into which it falls (there is a sort of trap in the pipe, to 

the wind blowing down it). TVTicn 285 grains (=-i-J^ inch) have 

tn into Y, the weight W is raised from its support, and the balance 

^^^^Utinuing to move (as from its shape it necessarily must do), a platinum 

^^int on the bottom of Y strikes against a platinum surface on the spring 

^J^ and V being connected by the wire a? with one pole of the battery, and E 

^^y the wire y with the other, the current immediately passes, bringing an 

^^lecfcro-magnet into play, and recording the fall on the registering tape. 

^y this time the water in Y has run up to the head of the siphon S, and 

^he siphon coming into play discharges the water, upon which Y again 

^ises, and the contact is broken, the whole process occupying about 

^ seconds. The advantage of this gauge is that it is an independent 

standard, every hundredth of an inch being exactly weighed off. The 

^weight W rests upon a screw, by which the position of W, and therefore 

%he weight of water required to raise it, may be regulated to some degree 

^f nicety. If the rain is very heavy, the quantity which fidls from P during 

^he 8 seconds between the fall and the rise of the balance, and which is 

^lifloharged with the rest, becomes appreciable, and a correction for this 

]088 may easily be calculated and applied. It is evident that the same 

'principle might be applied to a mechanical registration, by making the fall 

^ the balance work an escapement, and so drive a spiral pencil upon 

paper wrapped round a cylinder driven by a clock. 

I see no reason why electrical anemometers and rain-gauges on this 
principle should not be very generally adopted by those to whom the cost 
^>f most other recording instruments is a serious obstacle. The following 
5s a rough estimate of the cost for which such an apparatus as I have 
^iescribed may be made, if high finish is not required : — 

Begistering apparatus with c lock and two electro- £ s, 

magnets 6 

Batteries ; 2 

Anemometer cusp and wheel-work with contact-maker. 3 10 

Bain-gauge with contact-maker 2 10 

13 



160 QT7ABTEBLT JOITBKAL OF THS HETEOBOLOOIOAL BOOIKTT. 

The anemometer or rain-gauge singly would cost about £S or jB9 ; and 
those who have already a set of cups might get the former made for about £6. 

Most of the electrical apparatus was made for me by Mr. Lund, 6l 
Brook-street, Holbom. The battery I use is a Daniell's, on Sir W. Thorn- 
son's specificgravity principle, the plates of zinc and copper being 8 inches 
in diameter, and the separation being maintained by a piece of stout paper. 
Such a battery is cheap, powerful, and constant. The yesaela I hare 
used for it are common earthenware milk-pans. They are filled with a 
saturated solution of sulphate of zinc, and crystals of copper sulphate are 
dropped to the bottom. Six cells give sufficient power. A small Ledaach^ 
battery works the rain-gauge ; but a constant battery would be better OTeo 
for this * ; and for the anemometer it is absolutely necessary, since the con- 
tacts are more frequent. 

The above-described instruments have been in continuous operation test 
more than three months t* When the adjustments are all complete, the 
only attention they require is winding up the clock, and replenishing the 
battery with copper sulphate. The supply of tape lasts about ten weeka 
The great advantage of having both anemometer and rain-gauge at a 
distance from buildings, and yet the clock and registering apparatoi 
indoors, is an obvious recommendation of the use of electricity for theac 
purposes. 

POSTSCBIPT. 

Mr. Stow then asked leave to exhibit a small electrical registering 
machine belonging to Mr. L. J. Crossley, and also a drawing of an electro- 
magnetic apparatus by which the necessity of batteries and contact- 
makers was superseded. The former consisted of a clock taming a 
cylinder in twenty-four hours, across which a pencil moved in the groovet 
of a double endless screw, the latter being permitted to revolve by an 
escapement worked by an electro-magnet, as in Breguet's ^ Compteurs 
Electriques." In the latter, the force of the revolving cups was applied 
by means of a lever to withdraw an electro-magnet from a permanent 
magnet, thus generating a current of electricity in the wires of the electro- 
magnet %* Mr. Stow also exhibited his own rain-gauge contact-maker, and 
a ceil of the battery described above. 

The discussion on this paper will be found at p. 174. 

XXII. On the Madras Oyclone of May 2nd, 1872. By Capt. H. Totkbib, 
F.E.A.S., Marine Superintendent of the Meteorological Office. 

[Beoeived January 15, 1873. Bead February 19, 1873.] 

This paper is accompanied by extracts from tbe logs of n.M.S. * Orontea,' 
the ' Livemess,' and the S.S. ' Durley,' sent into the Meteorological Office, 

* The Lec1anch6 battery has sinoe been diBcarded in favour of another Darnell's battery 
like that described. 

t Now, April 30th, nearly eight months. 

I The necessary quickness of withdrawal is obtained by the use of a cam which, for 
simplicity's sake, was not shown in the drawing. 
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that the aneroid fell to about 28*85 in., and remained so for about 
2 hours, though it " pumped " more than a tenth of an inch ; this 
must, I suppose, have been between 7 and 9 a.m. of the Ist. 
Ship * Ardgowan,' Lat. 7° 59' N., Long. 89° 2' B. Wind S. by W. 6. Baro- 
meter 29'91*. " Gloomj weather with hard squalls." 

Diagram 1. 



v^ / 

With this diagram before us, and considering the cyclonic theory of 
hurricanes, it will be seen that the centre of this one had just passed to 
the northward of the ' Orontes,' having a westerly, or probably north- 
westerly route ; for the wind had changed from N.W. to W. by S ; and if 
the lowest pressure be a sufficient guide, it was much closer to her at 8 ▲*!£. 
of the 1st than it was to Madras at 8 a.m. of the 2nd ; for the ' Inverness's ' 
lowest pressure was then 29*266 in., whilst the 'Orontes's' mercurial 
barometer was 28*87 in. at 8 a.m. of the 1st. 

The * Ardgowan ' being at a great distance to the south-eastward, was 
experiencing the south-westerly wind, which would be expected to remain 
with a ship which had an area of low pressure passing away to the north- 
westward of her. This same south-westerly wind continued with the 
' Orontes * until she got into Trincomalee on the 3rd, and in that port on 
the 4th. 

I will now get the reader to turn to Diagram 2, on which are plotted 
the following data for noon of May 2nd. 

May 2nd, Noon. 
Ship 'Inverness.' Madras Eoads. Wind E.N.E., 11. Barometer 

29*383 in. 
The Madras Observatory gives the following observations : — ^Wind SJB^ 

speed 86 miles an hour. Barometer 29*873 in. Temperature abont 

80*^*5 F.t. 

* The reading of this barometer is doabtful. 

t We have already remarked that the lowest pressure at the ObeerrBtory was at 8 ul 
The following are the records for that hour: — ^Wind N.B., speed 53 miles an hoar. 
Barometer 29*287 in. Temperature about 76^ F. 

At the same time (8 a.m.) the ' Inyemees ' had wind N.B., 12. Barometer 5^9*266 in. 
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HJI-S. * Orontes/ Lat. 9° 30' N., Long. 8^ 46' B. Wind S. W., 4 to 6. 

Aneroid Barometer 29*670 in. 

Ship. ' Ardgowan,' Lat. 7° 14' N., Long. 90^ 16' B. Wind S., 8. Baro- 

meter 29*990 in. *. Weather fine. 

May 2nd,* 11. 30 A.M. 

S.S. * Durley ' leaving Mangalore, Lat. 1 2° 62' N., Long. 74^ 49' B. Wind 
W.N.W., 6. Barometer 29*721 in. 

This ship, leaving Mangalore at 11.30 a.h. of the 2nd, had a firesh 
W.N.W. wind and dirty weather ; hut she got the worst wind and 
weather off Tellicherry, Lat. 11° 45' N., Long. 76° 28' B., ahout 8 to 
9 P.M., when it was N.B., 11, for ahout an hour, with almost incessant 
forked lightning, thunder, and very heavy rain. The wind then 
backed round firom N.R to N., N. W. and W., reaching S. W. by 
2 ▲.H. of the drd. (See extract from log.) 

Diagram 2. 



^tM7 



From the data of May 1st we find that the area of lowest pressure, or 
centre of the cyclone, was nearest to H.M.S. * Orontes ' about 8 a.m. of 
the Isty and that it passed to the northward of that ship, or the wind 
would not have backed from N.W. to W. and S.W. 

Erom the data of May 2nd we learn that the area of lowest pressure was 
nearest to Madras about 8 a.m. of that day, and that it passed to the 
southward of that port, or the wind would not have veered from N.B. to 
E. and S.B. 

We also know that n.M.S. ' Orontes ' experienced the lowest barometer; 
hence we may conclude that the centre passed nearer to her than it did 
to Madras. 

The changes of wind with the S.S. * Durley * near Tellicherry were very ir- 
regular, as might be expected when we consider that a cyclone was probably 
passing or expending itself on the eastern side of the mountains forming 
"the Western Ghauts. It will be noticed that the worst weather off Telli- 
cherry took place about 12 hours after the lowest pressure passed Madras. 

* The reading of this barometer is uncertain. 
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From the above scanty number of facts it seems fiur to conclade that 
the centre of this cyclone passed to the westward, and probably to the 
north-westward, between the parallels of l(f and 13° N. ; that its route 
was probably much interfered with by the high land to the W. and S.W. 
of Madras ; but that it caused very disturbed weather on the west coast 
India. 

A careful consideration of Plate V., by the Assistant- Astronomer at^B"^ 
Madras, leads to the conclusion that the first decided indication of thec^^^e 
approach of the cyclone to that port took place aJUr 10 p.m. of May^^-oy 
1st, at which hour the barometer had risen more than 0*04 in. aim 
4 F.M., the result of diurnal range. From 10 p.m. on the 1st to 8 ▲.x.-.: 
on the 2nd it fell nearly three tenths, i. e. from 29*583 in. to 29*287 in.,^ • 
and no diurnal range was shown between these hours. 

When we consider that ships leaving Madras Beads with a noi 
easterly wind and high sea must stand to the south-eastward and make^^-^o 
much leeway, it is manifest that had they done so at 10 p.m. of the IsfcA'^^ 
they would have gone towards the centre of the cyclone, got the windK-^-^^ 
stronger, and more and more easterly, making the coast a dead lee-ahore s 
so that the remark of Capt. Donkin, of the * Inverness,* which ship 
out the cyclone, seems to be fully borne out, viz.: — ^''Had the ships^* 
slipped their cables at midnight of the 1st, they would have anticipated^K^^^ 
their fate." 

Since writing the above, the Beport of the Astronomer of MBdras,^' 
published in the 'Nautical Magazine' for September 1872, has been 
brought to my notice ; and a paper on tlie same subject by the First 
Assbtant-Master Attendant at Madras has been sent in to the Office. 

I do not see any thing in either to lead me to change the opinion 
already expressed. If, as the Astronomer says, the cyclone first tra- 
velled N. by W. and then W., of which there is no proof in his Beport, 
captains of ships could not be expected to know beforehand that it was 
going to take this erratic course ; and even if it did, and they had known 
its intention, one cannot see how they were to hope to be able to run to 
the southward between it and the land. It is manifest that, with a north- 
easterly wind drawing to the eastward, no ship from Madras could have 
passed to the eastward of the cyclone. 

The second paper alluded to supports the opinions I have ventured to 
express. From it I learn that on May 1st the wind was north-westerly 
at Pondicherry in Lat. 11° 56' N., Long. 79° 49' E., and also at Nega- 
patam in Lat. 10° 46' N., Long. 79° 51' £ ; whilst on the 2nd it was 
westerly at Pondicherry and south-westerly at Negapatam; the exact 
hours and force are not given, though no doubt it was blowing hard. 
These winds are represented on Diagrams 1 and 2. 

This paper makes out that the cyclone travelled first westerly in about 
10° N., and then about N.W. by N., until its centre struck the coast at 
Sadras, a point about midway between Madras and Pondicherry^ where, 
unfortunately, no observations were taken. 

It remarks on the fact that telegraphic communication from the coast 
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was unfortunately broken, so that the Master-Attendant had not the 
advantage of knowing what was going on elsewhere. This was certainlj 
moat unfortunate ; but the paper seems quite to agree in supposing that 
tlie most perfect information would not have justified pending the ships to 
eea from the Madras Eoads. 

It states that ships which went to sea from Fondicherry and Nega- 
patam were dismasted or lost, whilst those which remained at anchor 
rode out the gale ; also that the one ship which did put to sea from Madras 
baa never been heard of since ; and that as she was driven directly towards 
the centre of the cyclone, it is most probable that she foundered in it. 

Considering that ships in port are very rarely in a fit state for going to 
sea (the very fact of their being engaged in discharging or taking in 
cargo proving that they cannot be in trim), great judgment should be 
exercised in ordering them to ** slip and run." 

It is well known that Madras does not deserve the name of a port, and 
that it is not a fit place for ships to take in and discharge cargo during 
the hurricane months ; still, if it is decided to have ships there at those 
timeSy they ought (when signs of a cyclone appear) to shift to the outer 
anchorage, where there is good holding-ground in blue mud, and a truer 
sea than there is near the shore. 

No doubt the ' Inverness ' and ' Bonnie Dundee ' rode out the gale in 
oonaequence of their being in this favourable position. 

During the night of the 2l8t of October, 1864, a fortnight after the 
great Calcutta cyclone, I rode out a similar one to the eastward of the 
entrance of the Hoogly : we anchored in 13 fathoms blue mud, and gave 
the ship a whole cable before the gale came on : the force of the wind was 
80 great that the top-gallant-masts, with no yards on them, were blown 
away without my knowing it (though I stood on deck at the time), until 
a flash of lightning showed me that they were gone. This was in the same 
* Hotspur * which was lost in the Madras cyclone — ^a fate which I venture to 
^bink she would have escaped had she been anchored further from the shore. 

It is, however, due to captains that it should be known that ships 
unust go near the shore in Madras if they wish to communicate ; for boats 
ivill not take cargo &c. to them at the distance of the ' Inverness ' and 
^Bonnie Dundee.* The former had taken her position for throwing out 
lallast, which is not permitted nearer to the shore ; and the latter was 
not in the port at all. 

The conclusion one arrives at is, that when there are signs of a cyclone 
in Madras, each ship should be requested to take up a clear berth in 10 or 
more fiithoms, to veer a good scope of cable before the wind freshens to a 
gale, and to devote all spare time to making snug, and preparing to put 
to sea if thought best. Any ship preferring to go to sea o^ once might of 
course do so. 

A few words on the cause of this and other cyclones may not be out of 
place here. 

From noon of the 29th April (Plate Y.) Madras had been expe- 
riencing north-easterly winds ; whilst during the same time the ' Ard- 
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gowan/ in about Lat. 9°N., and Long. 87^ E., had strong and squally 
southerly winds : now, as Buys Ballot's law requires that an area of low 
pressure must have existed between these two winds, into which th^ 
were blowing, there can be little doubt that this was the breeding-place of 
the cyclone, and that the collision between these counter-currents of air 
caused the eddy or cyclone which was formed at their point of contact. 

This same meeting of two currents of air seems to account for the 
north-easterly winter snow-storms of America, which are in dose oontaet 
with, and form part of, cyclonic movements, having southerly winds on 
their eastern sides. (See Official No. 13, published by the Meteorologiad 
Office.) 

It seems also worthy of notice that our researches into the weather of 
the Equatorial Doldrums in the North Atlantic show that at the time of 
year when West-India hurricanes take place, an area of high atmospheric 
pressure has pressed its way across the Equator as far as Lat. 10^ or 
12^ N. ; it is also known that at the same time there is another and higher 
pressure in about Lat. 30° N. ; between these is an area of low pressure 
into which a south-westerly wind is blowing from the southern high 
pressure, and a north-easterly wind from the northern; also, the son 
going to the southward, is drawing the whole system of wind to the •south* 
ward, so that where south-westerly winds were blowing north-easterly 
winds are coming ; and there can be little doubt that the collision between 
these two counter winds, in such close contact, cause the eddies which 
are the commencements of our West-India hurricanes. Mr. Meldrom 
finds a similar cause for the Mauritius hurricanes. 

I am sorry this paper is not more complete ; but the subject is so im- 
portant that it seems right to call public attention to all available dats, 
even though it is only fragmentary. 
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L 8. ' Orontee,' Captua J. L. Perry, KN., from Peiuuig to TSefftpetAm. 
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S. S. ' Durlej/ Captain E. D. Liinham, bound from Bombay to 

Tellicheny. 

May Ist. Noon. Barometer steadily filling; swell increasiog aiv& 
weather looking yery unsettled. 

May 2nd. 11.30 a.m. Left Mangalore Beads, bound for Tellicberfl- 
Steamed down the coast with fresh W.N.W. breeze and considerable a^ 
Barometer 29*721 in. still falling ; dark, heavy masses of cloud woi^ingp ^P 
from westward, and passing over, with slight increase of wind occaaional^T* 

7 P.M. About seven miles "W.N.W. of Tellicherry, barometer 29*684? '^* 
Dark threatening appearance rapidly increasing all round, and heavy 
beginning to fall. 

7.30 P.M. After a short lull of ten minutes, the wind sprung up 
from N.W. and veered rapidly round by N. and £., making a compK^^te 
circuit of the compass in about 15 or 20 minutes ; arriving again at N.*^^^* ! 
it remained steady at that point for a few minutes, and then shif^Bed 
suddenly and violently to N.E., blowing with intense fury for one hon^c*— 
force 11, remaining tolerably steady at the same point, and accompan.^^ 
all the time by very heavy rain and almost incessant forked lightning 
thunder. The darkness also was intense, increased doubtless in a] 
by the vividness of the lightning and the luminous appearance of the 
The electric current appeared to come up from the westward, and 
immediately over the ship in the direction of the high land, at rather 
than a right angle from the direction of the wind, then taking 
easterly direction as if, when reaching the Ohauts, it had passed do — -^^ 
parallel to them. 

At 8 P.M. the ship's head had been put round to S.W., before the wic^ Sp^t 
and steamed off the land — barometer 29*664 in. Soon after this it be^^^K**^ 
slowly to rise, at 9.30 p.m. it was 29*674 in., at midnight 29*705 in. 9 p^ — s.J^ 
the wind and rain began to decrease, backing round to N., N,W., t^^^^ 
finally at 2 a.m. on the morning of the 3rd it reached S.W. 10.90 A.: — * -^** 
3rd, anchored in Tellicherry Boads. 

Up to and including the evening of the 4th of May the weather 
tinned very unsettled and threatening, occasional sharp squalls of 
and rain about sunset and sunrise, and very heavy surf on the beach. 

The discussion on this paper will be found at p. 174. 
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XXIII. On the Character of the Storm of the 2Ut'-2Srd of Auguti^ 
over the British Isles, By Captain T. O. Watsoit. (Gommonii 
by B. H. Scott, r.B.S.) 

IBeoeived February ], 1873. Bead February 19, 1873.] 

(Abstract.) 

Thx author refers to the 'Beport on the Use of Isobarie Carves* 
Captain H. Toynbee, P.B.A.S., and the data quoted are from that w< 
He considers the gale which passed over the British Isles on the 2l8^ ^ ' 
22nd, and 23rd of August, 1868, to have commenced at Valentia aboi 




i 
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• 

10 A.X. on the 2l8ty the S.E. quadrant of the gaie approaching from the 
N.NJW,, the wind at the gale's circumference being S.W. there. This 
wind, backing toward the S.E. until about 8 p.m., would seem to indicate 
tliat the path of the gale was directed to the S.S.E. The wind afterwards, 
Yeering from S.E. to S.W., and increasing in force as it became more 
westerly, indicates that the gale was moving then in a more easterly 
direction; and the fall of the mercury that its centre was approaching 
Valentia. Between 8 and 4 a«x. on the 22nd the centre passed north of 
Valentia, and between 4 and 5 p.m. on the same day it passed south of 
IdYerpool. These facts, together with the long continuance of E.S.E. 
wind at Liverpool (whilst the wind was from N.W. and N.W. by W. at 
Valentia), do not accord, the author asserts, with the cyclone theory as at 
present understood. 

The gale commenced at Valentia about August 21st, 10 a.x. ; the 
central wind shifted there about August 22nd, 3 a.m., which give for the 
elapsed time 17 hours. 

The gale commenced at Liverpool, 21st, 10 p.m., wind S.S.E. The 
central wind, which shifted at Valentia on 22nd at 3 a.m., shifted at 
Liverpool at 4 p.m. the same day ; so that the elapsed time was 13 hours. 

But, considering the retardation caused by the curve of the gale^s path 
and 29 minutes gained by difference of longitude in passage, it may be 
presumed to have made the distance in 12^ hours. The distance between 
Valentia and Liverpool being 281 miles, the speed of the gale on its 
onward path was about 22 1| miles per hour. The interval of 17 hours 
between the commencement of the gale and the central shift of wind at 
Valentia, multiplied by 22^ miles, its onward speed, gives 382^ miles for 
its radius, or 765 for its diameter. 

Again, the lowest barometrical pressure at Valentia occurred at 2^ a.m. 
of the 22nd, and at Liverpool at 2 p.m. of the same day ; so that the 
elapsed time was 11| hours. This gives the approximate diameter of the 
gale 770 miles. This cannot be far from the truth ; for on the 22nd, at 
8 A.H., the gale appears to have been limited on the south near Bochfort, 
and on the north near Aberdeen. The centre had passed Roche's Point, 
where a heavy gale was blowing from N.N.W., whUe Cape Q-risnez had 
the S.S.W. wind of the gale's eastern edge ; a distance little over 300 
miles. Biarritz, Lyons, and Strasburg appear to have been beyond its 
limit. 

The author has constructed a circular diagram to trace out the gale's 
progress upon a map, having the wind-urows upon it deflected towards 
the centre one point in every seven equal divisions of the radii ; and he 
thinks that in great hurricanes the winds will deflect eight points from 
circumference to centre. Hence he maintains that the reyolution of gales 
is only apparent, as the wind blowing may have the opposite bearance of 
the gale's centre blowing right into the vortex. 

The wind had much less velocity at Valentia than at Liverpool ; this, 
and the difference of the barometrical readings, 29* 11 in. at Valentia and 
29'06 in« at Liverpool, prove the centre to have passed some distance 

KIW SBBISS. — TOL. I. B 
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north of Valeiitia. The wind, flying from E.S.E. to W.N.W. at Liver- 
pool, and remaining steady for so great a length of time, shows that the 
gale was still travelling in an easterly direction, and the W.N.W. win4 
near the centre was accelerated by the speed of the gale being added ^D 
its Telocity. 

The author states that the study of this gale confirms his 
experience ; and that, as regards extent and the wind^s defleetiony it rey 

sents the gales of the northern hemisphere. He concludes by aaseitS ng 

that he forwards his views ns another link towards completing the 
of attempts to demonstrate winds and their mode of operation. 

The discussion on this paper will be found at p. 175. 




TROCEEDINCJS AT THE MEETINGS OF THE SOCIETY. 

Jaxuaey 1.5th, 1873. 

Ordinary Meeting. 

.John W. Tripe, M.D., President, in the Chair. 
John Coley Coley Bbomfield, 38 Russell Square, Brighton; Rev. 
Byron, M.A., Killinf^hohne Vicarage, Ulcehy; John Delaney, Postmas — ^^?^ 
Clenoral, St. John's, Newfoundland ; James Kennedy Esdaill, B.A., Saint 
Place, East Grinfltead; Rev. Thomas Felton Falkneb, B.A., St. ThomaB*8 
lejre, Colombo; William IIumbkr, 20 Abingdon Street, Westminster; 
Johnson, The Larches Cottage, Wigan Lane, Wigan; Rev. William Ci 
Ley, M.A., Breinton Vicarage, Hereford ; and Frederick J. MABRiOTTy 
Hill, Sydenham, were balloted for, and duly elected Fellows of the Societj. 

The names of three Candidates for Admission into the Society were read. 

The following papers were then road : — 

" On Solar Badiation.'' By the Bev. Fenwick W^ Stow, M.A., F.M.S. (p. 

The President said that the Society was much indebted to Mr. Stow for hia _ 
and agreed with him that comparatively little is known about solar radlatknL 
could speak personally as to the scorching power of the sun in moon 
regions, and especially above the line of perpetual snow, apparently ariaiiig 
from the dryness of the air and partly from the reflection of the 8UIi*h rays 
the snow. 

Mr. Stbachan, with the President's permission, read the following 
firom a memoir in tlie 'Journal of the Franklin Institute* for December 1872, 
J. M'Clure, C.E. : — " When the thermometer stood at &f in the shade, I 
another in the sunlight and found its temperature to be 80°;** .... "on p! 
this thermometer within a glass shade, and again exposing it, the temperature 
to 98°, notwithstanding that a considerable portion of the sun*8 heat moat i 
been arrested by the glass ; the limit, however, was not yet reached. I endoaed 
thermometer in a small test-tube, and packed the space around the bulb with i 



-^' 





filings ; this test-tube was then enclosed within another, containinff at ita low>0^ 
end a small quantity of iron-filings, and insulated from contact with it l^ meana ^^ 
plungers of cotton wadding ; this was placed within a third similarly prepared tab^f 
and the whole arrangement deposited in a glass case and exposed to the annligb^- 
The mercury rose slowly and almost uniformly until it attained a temperature of 
195°. Again I placed a single flat glass case, containing my thermometer, on ih^ 
top of a metal plate, beneath which a lampwas burning ; the thermometer indi- 
cated, in the sun, a temperature of 166°. When a screen was interpoaed it sank 
to 126°, and afterwards rose to its oripnal temperature, 166^^ on the removal of the 
f^creen. I then raised the lamp until the thermometer showed ISCP in the 8liade> 
The additional heat produced oy the uncondensed sunlight raised the mereoxy to 
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the limit of mj thermometer, 212^. That is, as the temperature of the air 
increased, or, what is the same thing, its convection-capacity diminished, the 
beating-power of the sun's rays seemed also to increase. In fiEU^t, as far as my 
experiments went, the sun*s rays produced in any dark-coloured solid a tempera- 
ture of fiom 10° to 40° above that of the air by which it was surrounded, ana the 
higher Uie absolute temperature of the air the greater seemed to be the difference 
between sim and shade. 

^The sun and earth stand to one another in the relation of electrified bodies'* 
.... ''If heat is developed on one half of the earth's surffice in consequence of 
that surface being electrified, then it is reasonable to suppose that cold should 
lesult on the opposite hemispnere, where the complementary electricity is induced. 
Iff during the oaj, heat is developed most copiou;uy in bodies with rough sur&ces, 
in bodies on which a high degree of induction can be produced, then, during the 
nighty cold to a corresponding extent should be developed in the same bodies" 
.... ** Following out these hypotheses to their legitimate conclusion, we should 
expect to find recurrence of sinular seasons in all the planets at those periods 
during which the elements of the solar system occupy the same relative positions 
in space. We should expect to find that when the sun's rays strike vertically on 
any portion of the earth, producing intense heat, cold to a corresponding extent 
ahooid be developed on that space where the rays produced intersect the surface of 
the opposite hemisphere. We should expect to find the mean temperature of the 
earth at aphelion several degrees higher tlian at perihelion.'* The statement of the 
last sentence ou^ht, it would seem, to be reversed. The experiments appear so 
lemarkable, that it was to be hoped that some meteorologists in this country would 
repeat them, as we were yet tar from having attained a satisfactory mode of 
measuring solar radiation. Trifling variations in size and construction of the 
black-bulb thermometers gave rise to great diifereuces in their indications under 
■fwtility circumstances, which were perplexing. 

BCr. Symons was much obliged to Mr. Strachan for the extracts he had read ; 
bat the results seemed to be what were to be expected from the conditions 
deec^bed. In the helio-pyrometer of Mr. Southall tue thermometer went above 
212°; and OoL Ward's apparatus boiled water, and this without the intervention 
of any thing but a clear slab of plate glass. lie thought that Mr. !M'Clure's ther- 
mometer must have had a bright bulb, but when put into iron-filings it became 
black. The Society was much indebted to Mr. Stow for his paper and facts, which 
pToyed that there are many puzzling things in solar ituliation. Keference had been 
made to the efiect of heignt above the ground; it was not perhaps sufficiently 
known that, when placed '^'ith their bulbs 4 feet above g^rass. solar-radiation ther- 
mometers were strictly comparable, and would (rive very good results. It was very 
desirable to compare the thermometers both m sun and shade. Mr. Stow was 
nadually extending his stations over the globe, instruments having been sent to 
Bou^ America, Oreece, and Ceylon. It was most desirable to establish them in 
all latitudes, because solar intensity did not follow the same rules as air-tempera- 
ture ; for instance, he believed, Scoresby mentioned that, in the Arctic regions, 
|nitch was melted on the side of the ship exposed to the sun, while intense frost 
preTailed on the other side of the ship. 

' Mr. Scott said that the highest obser^'ed solar temperature of which he had 
heard was 215°, at Leh*, in Laaakh ; but not unfrequently, in Thibet, observations 
liad been taken, ranging above the boiling-point of water for the height of the 
place. 

Mr. Eatok asked whether solar thermometers were affected by the wind. 

Rey. F. W. Stow replied that the bulb could only be afiected to the same extent 
as the outer jacket, the temperature of which was never more than a few degrees 
higher Ihtai that of the air, if the instrument was placed at 4 feet. It was, there- 
Ibve, practically unaffected by vrind ; but this was not the case if the instrument 
was j^aced on the groimd. 

Mr. Pabk Harbison asked whether Mr. Stow had observed solar radiation to 
be increased by clouds in the neighbourhood of the sun. 

BeT. F. W. Stow said that the conclusions he had come to on that point were 
expreeaed in bis second paper. 

Sir. Symons referred Mr. Stow to a paper by Mr. Vernon, in the * Manchester 
MemoirSy' on <' Black-bulb Solar-Radiation Thermometers exposed in various 
media." 

* Report on Meteorological Obeervotions in the Punjab for 18C7> by Dr. A. Neil. p. 17. 

ii2 
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Rev. F. W. Stow said, iii reply to Mr. Strachan, that it waa well known that if 
thermometers were enclosed in two glasaes, higher temperatviea were obtained, as 
the rate of cooling was much slower. He thought that Mr. Symona had giTW 
credit for enterprise which was in a great measure his own. 



*^ On Temperature in Snn and Shade ; an account of Experimenta made at Har- 
penden, Herts." By the Kev. Fenwick W. Stow, M.A., P.M.S. (p. 146). 

The President thought the present a good time to decide npon the fcfmof 
atand to be used by observers, aa the results recorded at difierent atationa mvtbe 
moditied to a certain extent by the stand used. Also that the objecta to W 
obtained by obaerv-ations should be as far as possible determined iqpon befiua tb 
form of stand is settled. 

Mr. Scott said that the question of the exposure of thermometera had foniMd 
one of the most important subjects of deliberation at the Leipzig conference, and it 
was hoped that a coniprehensive report on the actual modes of ezpoauie «t pnaeai 
in use would be submitted to the proposeil Vienna Confireas. The diyeKity whi^ 
is found in the modes of exposure was very serious. Thus, the Pruasian niodewti 
to use a screen on a north wall, at a height of at least 12 to 15 feet. In Switfe^" 
land and Kussia a screen somewhat like £aw8on*s was used. In France M. Devi^ 
placed the thermometers undor a sloping roof, at a height of about 10 feet tc^^^ 
the ground, and surrounded them on the east, south, and west by eyei^^peen U***" 
In Italy the ^'linestra meteorologica" was iised, which was an opening on ^^ 
north side of the housa Some of the observers in cold countries had abada't^ 
declined to give up the practise of reading from a window. It waa thexeC^ 
evident that meteorologists were very far from hanng at all a uniform pnC^^^ 
in the observation of temperature. 

Mr. Symons said that he was responsible for the delay of the Strathfield-Tnz;^^^ 
experiments ; he hopped the Editing Committee would set Mr. Stow'a paper ou'^^!^ 
soon as possible, as it would be useful in discuasiDg the Strathfield reeulta. --j^ 
thought there were reasons why the height of the stand above the ground ahc^ ^*^^ 
be 10 feet. Reference had been made to radiation from heated groand in ^ 

tropics ; but it must not be forgotten that in the Arctic regions the amounU^ 
radiation is very great. ^ ^ 

Dr. Mann stated that during an experience of several years at Natal lie ^^^^^^^ 
that thennometers in open isolated stands could not be relied npon, but that wit^^^y 
louvre-board stand on tne south wall of the house and under a broad yerandah 
got good results ; in seven years the mean temperature of each year, deduced 
observations with this arrangement, did not vary to the extent of half a degree 
Fahrenheit 

Mr. Gaster said he could not allow Mr. Symons to take so large a ehare of 
blame as he had done for the delay of the Sti-athiield-Turgiss experiments* 
might be possible to complete bis portion of the work in about three weeks. Y 
is a great need of such a series of observations like Mr. Stow'a, in order to ex 
several discrepancies. As to the height of the thermometers above the groi 
supposuig, with Dove, that 12 feet be taken as the regular height, then a fall 
anow, say of o feet, would reduce the height, pro. tem.^ by that amount, 
believed that nin^fle loncrt-hoard screens freely exposed to solar rays were a 
and deluMon ; he had compared single and double loavre-board acreena, and 
mometers in the single ones got much overheated. 

Mr. Dinks said it api>eared from the paper that in order to secure uniformitj i^ 
every respect it was necessary to have the same kind of stand, and that the bnlb^ 
of the thermometers should be of the same shape and size. 

Mr. GoDSMAN suggested that the obsenations should be laid down^ in curveSf 
and then proceed by successive approximations, as used in astronomical obeer- 
vations. Mr. Kaper' had rendered Nautical Astronomy an exact science by tlie 
mode in which he had pointed out the limits of accuracy and degree of dependence 
to be placed upon the observations and methods of reduction employed. A eopy 
of his book was in the Library of the Institution of Civil En^eers, and a peroMl 
of his method of treating the general question of observations and their leauctioD 
would repay the student in any cognate science. 

Mr. Stracuan considered tbat the allusion to nautical astronomy made hj the 
last speaker was not quite to the point, inasmuch as that is an exact saenoe, 
while meteorology' is an experimental science. In nautical astronomy probaUe 
errors of data coiud be dealt with by the difiercntial calculus, and limits of aocmcj, 
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n reeults sought, could be deduced. With meteorology the difficulty was to 
ibtain formul» expressive of the data. Wherever this could be done, as, for 
instance, for phenomena of periodicity, a proper series of observations could be 
Tormulated, and the most probable value could therefrom be deduced for any time. 
rhe same thing might be done by the graphic method of laying down curves with 
less labour, and also less accuracy. The formula, in fact, gave a curve without 
loeidental irregularities, or rather with those irregularities smoothed dovm. But 
vrith such mixed series of observations as must nave been made for comparing 
ID many different forms of screens, it was not easy to see how the graphic method 
Bould l>e applied, and perhaps the previous speaker would suggest how it could be 
ione. Would Mr. Stow state what he considered the best size and form of louvre- 
icreen for general use on land and on shipboard, and whether or not Stevenson's 
loreen was protected from radiation from the ground P 

Bey. F. W. Stow thought that thermometers in Stevenson's screen were, to a 
petit extent, protected from radiation from the ground by the fact that its width 
iras leas than its height, and the thermometers were very close together. He 
thought Mr. Gaster was very hard on single louvre-board screens ; he had devised 
me which had been recently tried at Strath6e]d Turj^ss, and gave maximum tem- 
peratures closelv approximate to those in the large Kew double screen. The ther- 
nometers should not be placed too near the louvre-boards; a double roof is 
!6qiiired, which should project so as to keep the sun off. The form is not very 
mportant if certain conditions are fulfilled ; he had at present a small square screen 
ixed on a pole 20 feet above the ground, and one of a oifferent shape at 4 feet, both 
appearing to give good results. He had no objection to placing thermometers 10 
KT 12 feet above the jB^und, except the inconvenience or having to use a ladder. 
le did not think it wise to put the thermometers on the north side of a house, as 
he nnge is very much diminished in such a position. 

Mr. Uabter did not think he had seen any results from the stand mentioned by 
ir. Stow. 

Rev. F. W. Stow said the fact was he had devised two stands, the former of 
rfaich was, as he now thought, on a bad principle ; but the high temperatures 
rhich it gave served to show the extent of radiation from the ground. 

Mr. Gastbb remarked that there was very little louvre-board in Mr, Stow's 
taodstalL 

" Remarks on the < Pocky ' Cloud observed July 27th, 1872." By J. S. Harding, 
^M.8. (p. 154). 

** Account of the Hurricane which passed over the Nichol Bay district of West- 
m Austaidia on March 20th, 1872." By R. J. Shell, Government Resident (p. lo6). 

** Extract from Log of Barque ' Lady of the Lake.' " By Capi Frederick William 
Sazmer (p. 157). 

* 

The Meeting was then adjourned. 

February 19th, 1873. 

Ordinary Meeting. 

John W. Tripe, M.D., President, in the Chair. 

JoiCi Knox Lauohton, M.A., F.R.A.S., Royal Naval College, Greenwich ; 
fler. Alexander Mackennal, B.A., Town Museum, Leicester; and James Nicol, 
!f .1!^., Warwick House, Llandudno, were balloted for and duly elected Fellows of 
h^ Society. 

The names of seven Candidates for Admission into the Society were read. 

Mr. W. R BiRT and Mr. J. S. Harding were appointed Auditors of the 
Accounts. 

The following papers were then read : — 

'* Description of an Electrical Self-registering Anemometer and Rain-gauge.*' 
By the Rev. Fenwick W. Stow, M. A., F.M.S. (p. 157). 
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The Pbesidknt said the Society was much indebted to Mr. Stow for the Tab- 
able papers which he had brought before it ; and he expressed his admiration of 
the model exhibited. 

Mr. Walker thought the idea was good. Very little power is wanted to man 
the coil to produce eacn current in Wheatstone's A, B^ C telegraph instnimfint ; bst 
the motion must not be too slow. 

Mr. Symons was glad to see that Mr. Stow had gone back to the priodpls d 
Crosder's gauge ; and was inclined to believe that for self-rog^istering ndn-^^MM 
tiie only reliable mode was by tipping-buckets. He wished to know if Mr. 
Crossley's apparatus had been in practical use ; if it would only work, it wonld h 
useful. He Delieved Mr. Orossley had several instruments of that class : but ks 
wished to know if lon^-continued records had been obtained from any of thoiL 

Rev. F. W. Stow said that he could not answer that question with regaid to the 
little registering machine on the table ; but he understood that the electnHOH||^ 
netic apparatus had been worked with success. 

Mr. DTBACHAN stated that a description of Crossley's electrical anemometerwftk 
fireguet* 
date 




gauge arose irom tne capillary action or tne mercury 
oated, which determinea a difference of absolute level, or line of floatatioii, ac- 
cording as it was sinking with the weight of water or rising after its dischaiga 

Mr. Hall thought that with regard to the reversing screw (although admittiig 
it to be a very ingenious arrangement), it would be found on examination that a 
loss of motion in the pencil occurred at either end of the screw, in the act of xevw* 
sion — a matter of serious consequence, more especially in low velocities. 

Mr. Scott asked if Mr. Stow thougfht his rain-gauge could be made to xegiat' 
mechanically without the use of electncity. 

Bev. F. W. Stow said he thought that a mechanician would have no diffieplty 
in making the tipping-bucket work an escapement, and so drive a spiral pencil ipQB 
a revolving cylinder, the motive power being obtaoned from a spring. 

Mr. Oator observed that he had inspected the instrument last October, and that 
it seemed to him to be very useful, and the best instrument he had seen for skowiaf 
small movements of the air, but that the recording-paper would not allow of gHrt> 
being shown. He thought a good deal of time and trouble would be necesaaiy to 
read the results from the trace and reduce them to figures. 

" On the Madras Cyclone of May 2nd, 1872." By Capt H. Toynbee, F.RA^ 

(p. leo). 

The President sdd that Capt Toynbee's paper started new ground; and 
thought that it was well to pay attention to the practical results to be obtained 
from meteorology. The paper was important as showing that several captains had 
been unjustly blamed for not ^oing to.sea^ whilst the path of this, as well aa ok 
some otner storms there, was adverse to their doing so. 

Mr. Strachan said he had read many accounts of hurricanes, but very few wtfB 
attended with such valuable practical results as Capt. Toynbee had put fbrth^ 
Selecting only well-authenticated data he gave thereon an important pcactioal 
lesson, a method which it would be well to fomriK.^other discussions of stonna* 

Mr. Symons asked if Capt Toynbee had read thelett^rs in * The Times* ahoc^ 
this storm. As to its path, it seemed that there was a change in the direction, tha 
writer in * The Times made it start from Trincomalee and trarel nearly uup ^ 
Madras, where it changed to a westerly course, which would lead UfWHiOB T^' 
cheny, and as the town of Vellore was greatly damaged by the reservohU^T''^ 
way, it probably wss near the centre of the track of the storm, which would *^' 
corroborate the view of the writer in * The Times.* 

Capt Toynbee said that he had seen the letters referred to ; but he thought 
storm took the coast-line. 

Mr. Symons remarked that he had been informed that the anemometer at Madni.«^ 
was a very bad one ; certainly the damage was excessive for a wind of the velocity t| 
reported. 1 

Mr. Scott said that the fact alluded to by Mr. Symons, as to the track of the 
storm having been determined by the coast-line, was not an uncommon phenome- 
non. It had already been noticed by Piddington in the case of the cyclone 
of June 1830 in the Bkv of Bengal, which had been deflected from its course by the 
Arracan Mountains and had swept the valley of the Ganges. This storm had been 
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dted by Dove in his ' Law of Storms.' In the case of our own storms it some- 
times happened that they skirted the west coast of Irehmd or Scotland for a time, 
and then crossed over to the North Sea. As regarded the velocity recorded at 
Madias having been only about fifty-three miles an hour, he had miade some in- 
quiry into the circumstances, in order to ascertain whether or not the force of the 
wind during the cyclone in question was, or was not, greater than the force of some 
of the storms on tne coasts of these islands. One of the gentlemen whose observa- 
tiona had been quoted in the paper, Capt. Donkin of the ' Inverness,' had been out 
in the Channel in the storm of Nov. 22, 1872, when the ' Royal Adelaide ' was 
loat on Ghesil Beach, and had been blown back, hove to^ from the Lizard to the 
OaaquetSy and had then put into Portland. As the Meteorological Office had been 
miatMren about this gale, and had issued orders to lower the drums on the south 
ooMt at noon on Friday the 22nd, the weather at that time showing little signs of 
diaUubance, he (Mr. Scott) had written to Capt. Donkin to ask hmi whether or 
not the gale had taken him by surprise, and also, whether or not the force of the 
wind had been at idl equal to tnat felt during the Madras Cyclone. Capt. 
Donkin's leply had been that the gale had come on quite unexpectedly, and 
as regards the force of the wind, his words were : — ^ It is my opinion that for two 
boon only at Madras, on the 2nd of May, did it blow haraer than on Friday 
nighty and then only to a small amount, whereas the force of wind on Friday 
nighty Saturday, and Saturday night for thirty-six hours, was almost that of hur- 
ricane strength." Capt Donkin reported force 12 in his log ; but the maximum 
Velocity recorded at Falmouth Observatory was only fifhr-eeven miles an hour. So 
fur, tkexeSote, this evidence corroborated the fig^ures for Madras ; but as at Falmouth 
a velocity exceeding seventy miles an hour had been registered more than once, it 
was evident that the indications given by anemometers on land could not be taken 
as eaiactly showing the force of the wind at sea; for if fifty-seven miles an hour 
ocnresponded to force 12, the highest figure of Beaufort's 8(»le, it was sufficiently 
daar that to the velocity of seventy miles, there must be a much greater force to 
eonespond. The &ct was, in his opinion, that special corrections were required 
for all anemometers on land, and he hoped by a comparison with the records at the 
Eddystone Lighthouse to be able to determine such corrections for Falmouth, which 
would show tJie retardation of the wind for each point of the compass. In the 
case of Yarmouth, where the anemometer had been erected on a perfectly level 
line of coast, the retardation of the west vrind as compared with ihe east vrind 
amounted to no less than one half, when the records of the anemoffraph on the 
Sailor's Home were compared with the Lo^ of the Lightship at St Nicholas Gkt, 
1| mile from the shore, for the loan of which the Meteorological Office had been 
indebted to the Elder Brethren of the Trinity House. 

Rev. F. W. Stow observed that on the east coast of Yorkshire he had found 
that goats were more frequent with west winds. This would make the ratio of 
estimated force to velocity higher than in the case of east winds. 

Mr. Lrcky stated, in confirmation of the wind blowing in narrow strips^ that 
last August twelvemonth, when on Woolwich Common, he witnessed a little 
tornado among leaves. The leaves were first seen curling round and round, but the 
eyckme or tornado gradually increased so much in strength, that it took a little 
WY off his feet and blew him into a ditch. The strip appeared to be very narrow, 
and was just 100 yards from where he stood in comparatively calm air. 

Mr. SouTHALL, havinff tracked a local tornado, in July last, in the form of a ^1.^ 
BDggested that such might have been the case in the Madras cyclone, and that thus 
the apparently diverse statements as to direction might be reconciled. 

Mr. Gastrb said that for fifty-three miles an hour to be the maximum velocity 
fe an East-India hurricane was simply monstrous; smoke in London^ driven by 
triad, might be seen travelling much faster on some occasions. 

Mr. Stuachan said what Mr. Gaster had said with reference to smoke was 
Wttsr illustrated by balloons. Mr. Glaisher, in his balloon ascents was often 
■nied at a rate per hour many times exceeding the velocity of the wind at the 
Cbservatory, and tne gre»at velocity of the upper air-currents vtss a subject of 
tamum observation by aeronauts. 

** On the Character of the Storm of 21st-23rd of August, 1868, over the British 
es.'* By Csi^t T. 0. Watson (p. 168). 

Mr. Gasteb said that he had drawn many hundreds of isobaric cnn'es, and had 
found the rotatory motion of the wind was more clearly marked near the centre of 
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tlie depression than at its outer margin, whereas in the somewhat fimciful dia- 
gram exhibited the contrair was shown. 

Mr. Stbachan said he had examined this paper, and that, if he understood the 
diagram aright, Capt Watson supposes the gale to hare maintained the same di- 
mensions for three days, which is contrary to reason and experience. Then, again, 
it was equally erroneous to suppose storms exhibit a symmetrical circular shuape. 
The chief feature of Capt Watson's theory is the hypothesis of the incurratmg 
paths of the winds. Buchan and others maintain that the ^nds of stormfl blow 
spirally towards the centre. But Capt. Watson makes the winds blow dead into 
tne calm region. Places near to ana on opposite sides of the Tortex are ahowii to 
have wind-arrows directed towards each other, whereas, according to received 
notions they should be parallel and opposite in direction. There does not seem 
any impossunlity in this part of the theory ; and it would be well to make it a sub- 
ject of mqiuiy, beoMise if there be any truth in it the long- used rule for finding the 
bearing of the centre would not apply when well into the storm. Moreorer, u the 
winds incurvated in any such way, the law correlating winds with isobars would 
not hold good for the greater part of the area of storms. The particular case appeared 
to be supported by the data quoted, probably because attention is only directed to 
two or tnree stations, making the gale begin and end at Valencia. It might 
be useful to try the method affainst the facts of some other storms. The path 
assigned to the storm by Capt W atson agrees with that deduced by Capt Toynbee ; 
and there is a peculiar analogy between the variations in the direction of the wind 
along any radius from the storm's centre, as laid down by Capt. Watson, and tiie 
chan^ m direction of the Trade Wind as defined by Capt Toynbee. Gom- 
mencmg about lat. 30^ N., where the barometer is high, the wind is easterly. As 
we go southward it becomes north-easterly while the pressure is decreasing ; and 
when we arriye at the ^Ige of the equatorial calms, where the pressure is lowest, 
the wind is northerly. SimUarly with the south-east trade-wind. Gapt^Watson, 
with an easterly wmd in the northern part of the storm^s periphery, maintains 
that further into the storm on the same bearing, the wind gets more to tiie 
north-east, and, finally, near the vortex it becomes northerly. Similarly, for a 
south wind at the boundary he gives an east wind near the centre, on the same 
radius. This analogy is curious and interesting. Probably the true state of the 
case is not represented by the theory either as applied to the trades or to stonnsy 
but it may help us on in our researches for the trutn. It will probably be allowed 
that it b very oifficult to ascertain with precision as to time ana direction the vnnd 
near a storm's centre. At all events, it is only &ir, where there is so much unoer- 
tainty, that different views should have a fiur liearing. 

The Meeting was then adjourned. 



COEEESPONDENCK AND NOTES. 

We have again to notice a complete reorganization of the Meteorological System 
in France. 

The following is a translation of the decrees and regulations relating to the 
Observatoire : — 

''Article L The study of the great movements of the atmosphere, and the 
meteorological warnings to the ports and agricultural districts, are placed among 
ike duties of the Observatory of Paris. 

'' Article 2. The investigations relating to the general physical geography of 
the various river-basins of France are assLnied to the Local and Departmental 
Commissions, of which the Council of the Observatory is authorized to carry ont 
the oiganizanon. 

''Article 3. The Meteorological Observatory at Montsouris is erected as an 
independent establishment for tne Department of the Seine. 

" Article 4 The Minister of Public Instruction, Religious Worship, and line 
Arts is authorized to carry out the present decree. 

" Done at Versailles, February 13, 1873. " A. Thiebs. 
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^To carry oat this reform the following have been nominated : — 

*^ Director of the Obeervatory at Paris^ President of the Council of that esta- 

Ukhmenty M. Le Venier, Member of the Academy of Sciences and of the Borean 

dee LcmgitadeB. 

^ ComidllorB of the Obeervatory : — 

^ MM. Belgrand, Member of the Academy of Sciences, Inspector-G^eral des 
Fdnts et Ohanssdee. 

^Fixeauy Member of the Academy of Sciences. 

^ IHce-Admiral Jurien de la Gravi^re, Member of the Academy of Sciences, 
Director of the Depdt des Cartes et Plans de la Marine. 

^ JanaseiL Member of the Academy of Sciences. 

^ Tresea, Member of the Academy of Sciences, Sub-Director of the Conservatoire 
des Arts et M^era 

'^ Danfarfoi Member of the Academy of Sciences, Director of the School of Mines , 

'^ Article 2. The following are nominated Members of the Council : — 

'^ MM. Yvon Villarceaa, Member of the Academy of Sciences, Astronomer at 
the Obeervatory, Secretary of the Bureau des Longitudes. 
^ Wol^ Astronomer at the Observatory. 
'* Ghdllot, Assistant- Astronomer at the Observatory. 
" Bayet^ Assistant-Astronomer at the Obeervatory. 

^ 91. Mari^ Davy is nominated Director of the Observatory at Montsouris, which 
ia esecied as an iiidependent establishment for the Department of the Seine, the 
Btodj' of the great movements of the atmosphere and tne meteorological warnings 
to ilte ports and agricultural districts being placed among the duties of the Obeer- 
Tmtoxy of Paria 

^ M. StejJiaD, ddepfated to the direction of the Observatory of Marseilles, is 
Bmmlnated Director ofthat estabUshment" 

M. Le Verrier has not as yet resumed his post at the head of the Observatory; 

the ' Bulletin International ' is still (April 1873) dated from Montsouris. 
M. G. S^ Claire Deville remains Inspector-Gtenertd of Meteorological Stations. 

The Meteozoloffical Institute has been established in Sweden, a step which was 
fltfmoimced as prooable at page 114 of this Journal Professor Robert Rubenson 
nominated to the Directoruiip } and the central office is situated at Stockholm. 
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XXIV. On same Hesults of Weather Telegraphy. 
By BoBEBT H. Scott, F.B.S. 

[BMoired March 19, 1873. Bead March 19, 1873.] 

7he popular idea of Weather Telegraphy appears to be that reports from 
a number of outposts are received at a central station, and that the person 
charged with the duty of discussing the information is able to deal with 
Uhe collection of observations so received with the same confidence as if 
lie had taken the readings himself and had a perfect knowledge of the 
entire character of the weather at each locality. It is hardly requisite to 
Temark that the above is very far from being the real state of the case. 
The reports are necessarily sent in a condensed form in order to save 
expense, and the choice of situation of the several stations has been, 
p^brce, ruled by many considerations besides mere suitability for affording 
unexceptionable information. 

In this latter connexion I may mention that we have found that if a 
telegraphic observer has not a fair amount of constant telegraphic work 
to do he will very probably neglect his meteorological duties. Thus we 
liave had to give up certain stations, as Portrush, because the reports 
were constantly bad, owing to the incorrigible idleness of the observer. 
The very best stations we have are those which are also signal stations for 
the Mercantile-Marine Code, where the observer is on constant duty, day 
and night, on an eiposed part of the coast. 

This necessity of choosing stations shows us that the position of the 
instruments is seldom entirely satisfactory, and that the reports of Wind 
and Sea are often untrustworthy for certain points of the compass. 

Even though the information were sufficient, both in quantity and 
quality, to give us a good idea of the instrumental readings over the 

5XW SEBIES. — TOL. 1. T 



182 QUABTEBLY JOURNAL OF THE METEOBOLOBTCAL BOCIETT. 

country, it is quite impossible to get a complete accomit of the general 
conditions of the weather at each place in a telegram short enough to be 
transmitted at a fair cost. 

Again, it is needless to say that more frequent telegrams are required ; 
and here, again, is a source of expense. In fact, the idea of a coDstant 
watch to be kept at all the more important stations is simply impracti- 
cable on the ground of cost. 

The regular weekly interruption of our weather study on Sundays is a 
most serious matter for the perfect efficiency of our system ; but as long 
as the Post-office arrangements for Sunday remain unchanged it appears 
needless to insist on attendance at the Office on that day, when the results 
of our studies could not be transmitted to the parties interested in ob- 
taining them. 

In the United States the system of Weather Telegraphy is conducted <m 
a far more extensive scale than in these islands ; while we, for our part, 
are far in advance of all other European states. The Signal Office at 
Washington receives 3 reports a day at equidistant hours firom about 
80 stations; while we have, or should have, did the reports arrive 
punctually, 46 reports in the morning and 9 at 2 p.m. It is a fiur 
question whether or not the cost of the American system as compared 
with our own is not excessive. The grant from Congress to their serrioe 
is $250,000 for last year ; while we spent hardly one fourteenth of that 
sum, viz. J64000. 

I have not yet alluded to one of the most serious obstacles to the 
development of a perfect system of weather telegraphy. This is the 
frequency of telegraphic errors. In this connexion I do not merely speak 
of the foreign reports ; for the Society can easily understand that a report 
from Corunna, passing through French and English offices, where the 
clerks are innocent of Spanish, is often all but unintelligible. It is die 
errors in our own reports which are the great trouble to us. Of these 
errors, great and small, there were, during the year 1872, about 800 whidi 
were traced, though we did not formally report more than one fifth of this 
number, to the Post-office by letter. Many of these errors arise from Hbe 
fact that our code consists mainly of figures, in the transmission of whieh 
mistakes are especially likely to arise. These mistakes in telegraphy, as 
well as the delays in transmission, are, unfortunately, more frequent at a 
period when the weather is disturbed than in time of calm ; so that at the 
very moment that we are most in want of full information it is all but 
impossible to obtain it. 

As an instance, admittedly a very exceptional one, I may cite the storm 
of February 6, 1870, the very day before which the transfer of the tele- 
graphic business to the Post-office took place. On Fehruaiy 5 ufe r9cei9ed 
hy Megraph no pm. reports at all I We are unavoidably liable to a break- 
down of nearly equal gravity whenever a serious storm, such as the snow- 
storm of February 2, 1873, sets in. For these defects, caused by Jbren 
majeure, we cannot attach any blame to the telegraphic authorities. 

Before leaving this part of the subject it may be \rell to place on record 
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Dj conyiction that it it ahsohUely necestary thai the reporter* thall he 
mder the direct control of the central ditcuseing etaUon, Where this is 
tot the case, as in some foreign countries, it has been found that the duty 
f reporting is not properly attended to, and in some cases there is great 
ifBcultj in having defective instruments replaced by good ones. 

Admitting, however, that we possess a reasonable number of well- 
quipped stations, a good staff of observers, and that we enjoy a 
moderate freedom from telegraphic errors, the fact still remains that we 
laye in these islands the most exposed district in Europe, except, perhaps, 
he north-west coast of Norway, and that we must do the best we can. 

The idea of mooring ships or large buoys off our western coasts to 
orm advanced posts of observation may be given up as sufficiently 
himerical, at least until it has been proved to be practicable. It is an 
acknowledged principle with the Trinity House and the other two Lights 
louse Boards, that no lightship or lighthouse can, with safety to life, be 
>lAoed in any situation where it cannot be visited once a week at the 
east. It may safely be said that a vessel moored 100 or even 50 miles 
ireat of the Fastnet could not have been visited more than once or twice 
luring the two months succeeding the middle of November last. 

The idea of obtaining information from the United States is nearly 
equally visionary ; for the whole phenomena of the storms change their 
character entirely in travelling over any considerable portion of the earth's 
iurface. 

Becently the Portuguese meteorologists, at the suggestion of Prof. 
Buys Ballot, have proposed to furnish observations from the Azores as 
icon as a cable shall have been laid from that group of islands to the 
mainland. This question was discussed at some length at the Meeting 
of the British Association at Edinburgh in 1871 ; and the Council of the 
Scottish Meteorological Society, in their Beport to the General Meeting, 
July 4 of the same year, stated " there is no country which woidd benefit 
so much by this inteUigence as Great Britain.'* 

It being of great importance to test this statement thoroughly, I have 
requested Mr. Strachan, one of our Fellows, to compare the curves of 
daily readings from Angra do Heroismo and Valencia for the space of 
2\ jeaoB ; and I append his Beport : — 

^* Inquiry into the connexion of Atmospheric Disturbances at Valencia 

and Angra do Heroismo. 

** I have examined the diagrams of the barometer, prepared from ob- 
servations made at Valencia and Angra during 1870, 1871, to the end of 
June 1872, and have coimted 66 well-marked depressions or minima at 
Valencia^ of which, apparently , 7 were shown two days before at Angra, 
9 one day before, 5 on same day, 9 one day after, 6 two days after, 7 three 
days after, while 23 were not indicated there. As regards the well- 
defined elevations or maxima which occurred at Valencia during this 
period of 80 months, of which I have counted 45, apparently 8 were 
shown one day before at Angra, 3 two days beforey 1 three days before, 

t2 
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8 on same day, 6 one day after, 4 two dayv after, 1 three days after; 
18 were not indicated, and for one there was no comparison from hiatus 
in record. 

^ Thus out of 111 cases, it appears that only 28 were possibly indicated 
at Angra before, and as many as 33 after, they happened at Yaleneia. 

'* For the purpose of forewarning of British weather, any indicstions to 
be obtained from Angra ought to be from two to three days in adTBooe ; 
but it appears from this inquiry that such indications would only amount 
to 10 per cent, of the required number, and these of more or less donbtfiil 
precision. Instead of this comparison being &yourable to Angra> as an 
outpost for indications of approaching weather for Western Bnrope^ the 
result is altogether negative. 

'' It should also be remarked that the range of the barometer at Angra 
is seldom so large as at Valencia, and that some disturbances occur at 
Angra which are not apparent at Valencia. 

*' I have not been able to carry out any satisfactory comparison of the 
winds at these two stations. For such a purpose it would be better to 
represent the observations of the wind's direction and velocity by feraeesy 
in the same manner as for the barometer, instead of showing them by 
feathered arrows, as in the present diagrams. 

** B. Stbachait, 
1878, 2, 12.*' 



From this it is evident that there is, primd faciei no reason 
that reports from the Azores would be of any service to us as giving 
direct intelligence of storms which are advancing on our coasto. In Ak^ 
as already noticed by Captain Toynbee in the ' Barometer Manual,' p. 81, 
there seems some reason to think that the trajectories of storms oyer that 
part of the Atlantic are directed from north-west to south-east (see 
' Nautical Magasine,' 1842, p. 145). It may be of interest to the Society 
to know that when the communication with the Azores has been esta- 
blished we shall receive the reports, and shall, undoubtedly, derive eon- 
siderable benefit from the daily knowledge of the conditions of pressure 
and wind over the district in which they are situated, though we shall not 
be actually warned for storms. 

As regards our system of reports and warnings it is undeniable that , 
our telegraphic code is more complete and satis&ctory than any other in 
Europe, inasmuch as, besides giving the rainfall and hygrometric infiair- 
mation, it enables us to make a barometrical chart for 6 p.m. with nearly 
the same accuracy as that for 8 a.m. 

As to the warning messages to the coast stations they are neoessarily 
very concise. Any idea of telegraphing gradients, or even barometrical 
readings, to uneducated fishermen at the present day, bears on the fiu^e of 
it un9uitability to the requirements which the warnings are mainly in- 
tended to meet, whatever hopes we may cherish of the future enlighten- 
ment of our sailors. It is true that at some stations, such as Whitby, the 
telegrams received are regularly discussed by the fishermen with the view 
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of eliciting from them the extent of danger to that part of the coast ; 
bat it is very seldom that such trouble as the above is taken. 

The mode of convejing the information to the public is a matter which 
requires serious attention. On the one hand we must be careful not to 
interfere with existing signals for harbour purposes, and on the other we 
must provide that the signals are sufficient to indicate our meaning. 

Admiral FitzEoj's use of the drum and cones has, in mj opinion, been 
rather misunderstood by myself as well as other people. The two cones 
indicated equatorial or polar ^alet respectively, while the drum indicated 
^ stormy windt from more than one quarter successively." As fScur as I 
can learn, the Admiral did not necessarily mean a ttorm by the words 
tto rmy winds ; he originally considered the* drum as a signal for coasters 
and small craft, while the cones were employed to announce danger for 
larger seagoing ships. In the woodcut of the signals, however, the signi- 
Bcation of the drum is given as ^^ gales successively,^^ 

It is well worth considering whether or not such a system is desirable. 
One serious difficulty with which we have to contend is that the hoisting 
(yf any signal is too often taken as an excuse by seamen for refusing to go 
to sea ; so that the ship-owners, as a body, protected by insurance, do not 
care for our signals. Had we a graduated system of signals we should 
certainly issue warning messages more frequently, and the complaints of 
interference with navigation would be more serious, besides the danger of 
too often repeating the cry of "Wolf! " "Wolf! " In fiict, in the opinion 
9f many men who are well competent to judge, and are not ship-owners, 
such as our lamented Honorary Member, Commodore Maury, our warnings 
should only be issued when a storm of exceptional violence is expected. 
En answer to this suggestion I shall only say that we shall be heartily glad 
when the perfection of our theoretical knowledge enables us to form 
beforehand a reasonably correct anticipation of the violence of any great 
number of our storms. 

The only country in which Admiral FitsBoy's signal system is now 
employed is Portugal, where the authorities resolved to adopt it just at 
bhe time when it was given up in this country. 

As is well known, the meaning of our present signal is that a telegram 
baa been received, and every one must go to learn what the news is. 

Two plans have been proposed for conveying the intelligence to ships 
passing or at anchor, as at the Downs or in Yarmouth Beads. One was 
levised by my colleague. Captain Toynbee. It consisted of a semaphore 
irith two arms, one to show the part of our coast on which a storm was 
blowing, and the other to show the direction of the wind. This system 
Rras tested during the year 1868 at Blackwall, Liverpool, and North 
Shields ; but it was not found advisable to adopt it, as the sea&ring public 
nrould not take the trouble to understand it. 

The other plan has been employed in Holland for several years, and by 
it the direction and amount of the most important gradient is shown. The 
instrument is called the Aeroklinoscope, and consists of a bar slung by 
the centre like a ship's yard, but capable of being turned in any azimuth 
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and of being peaked to any angle. The practical difficulty in the use of 
this plan is that it is very hard to read it if you do not face it exactly, 
for you cannot be quite certain which end of the arm is the nearer to you. 

My own impression as to the form of signal is, that we shall probably either 
abide by the drum, or revert to the use of the drum and cones in a signifi- 
cation somewhat similar to that which they had in Admiral FitzBoy's time. 

WhDe speaking of the mode of giving intelligence to seaports I may 
be allowed to make some remarks on the difficulty of issuing warnings to 
Collieries at any reasonable expense. Our Office has been considered to 
have taken up this question in 1868, and then to have let it drop. The 
real reason that it was let drop was that the Home Office declined to take 
any part in the issue of such intelligence ; but even if the Qovemment 
had given their sanction to the plan it would have been a costly pro- 
ceeding to carry it into execution, owing to the fact that no signals could be 
used, the collieries being spread over a wide tract of country in each district. 

I now come to the comparison of the telegraphic intelligence issued by 
us with the facts observed ; and this is not so easy a matter as it seems. 
In fact the attempts which we made to obtain a record of weather from the 
Coastguard Stations showed us how unsatisfactory had been the tests 
applied to Admiral FitzEoy's system. We found that reporters at adjacent 
stations constantly contradicted each other as to the hour of commence- 
ment, and even the direction and force of the gale. This was chiefly 
owing to the difference between the exposures at the several stations. 
Thus while a southerly gale was blowing at Holyhead, a place like Conway, 
under the lee of high laud, enjoyed a moderate breeze* 

I need not here enlarge further on my remarks at the last Meeting on 
the difficulty of drawing conclusions as to the force of the wind at sea 
from observations made at land observatories. It is evident, therefore, 
that the greatest care is requisite in order not to arrive at false results. 

In former statements of the results of the warnings we may say, speaking 
very generally, on the one hand, that favourable results were found when- 
ever it was considered that the occurrence of a storm at one station on a 
coast-line justified the warning; and, on the other, that unfavourable results 
were obtained whenever it was considered that if there was one station on 
the coast-line where the gale did not occur the warning was a failure. 

It is evidently hopeless to reconcile such very different conceptions 
of the mode of testing. For our part we have considered that the 
existence of a gale on a coast-line required evidence from two independent 
stations ; and as we have not got such stations on the north-west coast of 
Ireland and the west coast of Scotland, we have excluded those districts 
froxa our consideration. 

I append herewith the condensed Tables for the last three years, of 
which the first has already been printed in the form of a Parliamentary 
Saturn (No. 504, 1871). The figures show in the first two years a per- 
centage of gales foretold of 46, and in the year 1872 this rises to 61. 
In each year there are about 20 per cent, of warnings which were justified 
by the occurrence of strong winds, though not by gales : these we count 



SCOTT — OK W£ATHJ(K T£L£OBAPJir. 



187 



Table I. (1870.) 



t 



1 



t 

th-west 
t 



th 

kh-east 



tagw. 



eg 

63 



to 

1 









^ 



h 



111 

8 



^ 
t^ 



Id 



^ 



I 



4a 

47 
3* 

42 

47 
43 

40 

30 
»7 



349 



»3 

18 
10 

»3 

17 

17 

lO 

II 
'4 



16 
3 



II 
9 

7 
7 



II 

H 

H 

8 

2 



II 

O 



Q A O 

III 



II 

I? 



I 



i 



Storma for which no waminfc 
WM iaaiied. 



12 

4 



2 
3 



2 
1 



I 

3 



• • • 

1 



163 
467 



76 I 78 
21-8, 22*4 



5 
i'4 



13 

37 



4 



Jan. 3, Feb. 6«, Mar.23/>, 

Oct 15*, Not. ^p, 
Feb. 6 ^ Oct. 1 5 5. 
Jan. 31 «, Feb. 6 «, 

May 19. 
Jan. 3 IS, Feb. 6«, Feb. 

I4«,0ct. 15s, Deo. i8«. 
Feb. 6 «, Oct 154. 
Feb. 6 ^ Feb. 27 $, Oct. 

15 a, Oct 22 «, Oct. 31 8. 
Feb. 27 ^, Oct, 15 a, 

Oct 31a. 



a 



rde) 
ii-weet 



h 

h-«wt 



48 



48 
30 

43 
49 

47 
61 



r 



379 









Tablr II. 


(1871.) 






ll 


34 


»3 


3 


7 


3 


4 


t 

- 4 


Jan. 9p, Feb. 19 a, Oct 
27, Oot 29, Deo. 27. 




37 


»9 


4 


9 


I 


2 


' 2 


Jan. 15, Feb. 194, Oct 
27, Deo. 27. 










t 


• 30 


H 


8 


7 


... 


• •• 


I 


Jan. 16 «, Mar. 7 p. 


(de).) 


36 


II 


8 


14 


• • • 


I 


2 


Jan. 16 «, Feb. 19 c, Feb. 
















22 p, May 3i», Aug. 


















20 «, Oct 27. 


th-weet 


38 


17 


7 


6 


• • • 


5 


3 


Jan. 15, Feb. 20 «, Aug. 
20 #, Oct 27, Not. 
17 p, Deo. ipt Dee. 28. 


t 


36 


H 


5 

• 


3 


% 


I 


I 


Jan. 15, Jan. 16 «, Oct. 
1 s, Oct 29, Deo. 28. 


th 


37 


>9 


7 


3 


3 


4 


I 


Jan. 15, Jan. 16 «, Mar. 
i6|>, Oct 29. 


ii-east 


»3 


II 


3 


8 


• • • 


1 





Jan. 16 ^ Dec. i. 




»9 


10 


8 


9 


• • • 


2 


• • • 


Jan. i6«, Dec. 1. 




300 

• • • 


138 
46 


53 

«77 


66 


9 
3 


9.0 


47 




Ages... 


22 


6*7 





Table III. (1872.) 



a3 

36 
18 

16 
34 

40 
35 
>5 

»4 



# » # • I 



231 
6t 



10 

6 

5 
16 



4 

«7 

4 

5 



74 
»95 



3 
5 

10 



I 
6 

4 
7 



45 
119 



3 
I 



I 
1 



I 

ft 
2 
ft 



I 



7 



I 
I 

I 
I 

t • • 

• • • 

• • • 

• • • 



April fto&fti <, Oot i6j» 
a 23, Not. 9 & 22, Dec 
22 1. 

April fti B, May 3, Oct 
i6|>, Not. 9 p. 

Jan. 3|», April 16 j», Oot 

41'- 
April 16, Sept 28. 

April 21 «, Sept 28, Oct 
23, Not. 9, J)ea 22 «. 

Not. 21. 

April ft, Not. ftft. 

Jan. 4, April fti«, Dec 8«. 

Jan. 4JI, April 8 », Not. 
9, Dec 10. 



»7 \ S \ 



s 

\ 



\ 



188 QUARTEULT JOURNAL OF THB METEOBOLOeiCAL 800IETT. 

as successes, and thus the total percentage of success in the three j 
respectively is 68, 63, and 80. This last figure is slightly higher 
that which was obtained in the office for Admiral FitzBoy's warnings, an< 
of course, far higher than that given in the Beport of the Conimi 
appointed to consider the condition of the office on Admiral FitsSoy's death. 

The Signal Office of the United States claims 76 per cent, of success 
for its warnings ; and I think that we may say that our result for last year 
of 80 per cent, of storms qnd strong winds occurring after the hoisting of 
the drum is a fact on which we have just reason to congratulate onrselTes. 

It should be remembered that in analyzing the reports *^ all observations 
of the wind in which the force exceeded 7 (a moderate gale), or the 
velocity exceeded 40 miles an hour, have been quoted as instances of the 
occurrences of a gale ; but it has not been considered that the dnun was 
hoisted late or was hauled doum too soon, unless the force of 9 (a strong 
gale), or the velocity of 50 miles an hour, was reached prior to the issue 
of the order to hoist or subsequent to the issue of the order to lower.*' 

In the summary, all cases in which the signal has been shown to be 
partially late by one single report of force 9, or of the velocity of 60 nules, 
have been specially noted in the remarks, and marked with %p. 

All telegrams which were late, owing to the intervention of Sundays 
or telegraphic errors, are marked with «. 

The discussion on this paper will be found at p. 219. 

XXY. On the Barometric Depression of January 24^A, 1872. 
By William Mabbiott, Assistant Secretary. 
[Beoeiyed March 19, 1873. Bead March 19, 187a] 
Os the morning of January 24th, 1872, a remarkable depression of tiie 
barometer took place all over England, and at several plaoes the pressure 
was observed to be below 28*2 in. As the barometer seldom fieJlB below 
28'7 in., it obviously becomes a matter of some importance to have a foil 
record of so exceptional a case. A great deal of interest in such a rare 
phenomenon was felt by many observers, and general attention was also 
drawn to it on account of the storm which accompaniedut. 

A short notice of this depression appeared in the 'Meteorological 
Magazine ' for February 1872, in which Mr. Symons briefly hinted at its 
probable outline and path; and in order that it might at some future 
time be more fully discussed, he requested that observers who had taken 
any barometric readings on the date in question would send a copy of 
them to him. At the Council Meeting in October last, Mr. Symoi)s 
handed over to the Society all the records he had received, finding that 
undesirable delay would of necessity be caused if he attempted the 
discussion himself, and considering that the Assistant Secretary might 
advantageously be employed to complete the investigation. 

A great many observations had been received, chiefly of the 9 A.if. 
readings, and but very few for the period most required, in consequence 
of the phenomenon occurring in the early morning. It has been deemed 
best to use in this discussion only the readings from self-recording baro- 
graphs, standard barometers, and four others on which reliance can be 
placed. Table 1. gives the readings of the barometer for each hour from 
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P.M. on the 2drd to 9 p.m. ou tbe 24tli ; all readings are corrected for 
idex error, temperature, and height ahove sea-level. At several stations 
lanj observations beside those at the hour were taken ; these are given 
1 Appendix I. 

The depression seems to have first touched the English coast at or near 
^almouth, and, as shown by the self-recording anemometer at that Obser- 
atoiy, to have passed over that town, the wind having backed from S. by 
S. at 9 P.M. on the 2drd to N. by midnight. Eig. 1 gives the isobars for 
lidmght (p. 196). The lowest readings are at Fahnouth 28*42 in. and 
t Plymouth 28*42 in. The direction of the wind at Falmouth being N., 
nd at Plymouth W.S. W., shows that the centre of the depression had just 
assed Falmouth in a north-easterly direction. The force of the wind, 
owever, was not great, about 15 miles per hour being registered at 
■'almouth ; at Plymouth it was estimated at 8 (Beaufort scale), and was 
loderate from S.E. at Upwey, near Dorchester. 

Fig. 2 shows the depression a little to the N.N.W. of Plymouth, 
be reading at that time (1 a.m.) being 28*319 in., with a west-south- 
resterly wind of force 8. At Bodmin 28*80 in. was observed by an 
neroid ; but it is not stated whether this is corrected for temperature 
nd reduced to sea-level. At Falmouth the reading of the barometer was 
8*43 in., wind N.W., with a velocity of about 18 miles per hour ; and 
t Upwey 28*37 in., wind S., rising. 

By 2 A.M. (fig. 8) the depression had travelled in an east-north-easterly 
irection, and lay a little to the W. of Upwey, where the reading was 
8*26 in., wind S., increasing. At Plymouth the barometer was 28*86 in., 
rind W.S.W., force 8. At Guernsey the observer states that "the 
ressure recorded by Osler*s anemometer was 28 to 85 lbs. on the square 
x>t, a velocity of 75 to 85 miles an hour, the wind veering from S.E. to 
LS.W. ; at this hour (2 a.m.) the barometer read as low as 28*400 in." 
Lt Falmouth the reading was 28*49 in., wind W.N.W., with a velocity of 
bout 20 miles per hour ; at Kew 28*58 in., wind E.S.E., with a velocity 
f 25 miles per hour ; while at Stonyhurst the barometer was 28*59 in., 
rind E.N.E., with a velocity of not more than 5 miles per hour. 

At 8 A.M. (fig. 4) the centre of the depression appears to have been very 
ear to Upwey, the reading at that place being 28*21 in., wind S.W., blowing 
furious gale. At Evesham the barometer was 28*376 in., and at Boss 
bout 28*88 in. At Byde, Isle of Wight, a yacht's captain observed 
8*8 in., and stated that " he thought house and all would be blown over 
J the North Sea." At Worthing Mr. Harris observed 28*482 in., and 
smarks that " after midnight the force of the wind increased ; and between 

and 8 A.M. a heavy and strong gale from the S.S.W. was blowing, in- 
reasing in power every minute. I recorded the lowest reading at 8 a.m. 
lie gale still increased in violence, and appeared to reach its maximum 
bout 4 A.M.y when the wind veered somewhat W." 

At 4 A.M. (fig. 5) the centre of the depression seems to have been a 
ttle to the south of Bath ; but the number of recorded observations is 
iBufiGicient to give the isobars with any thing like accuracy. At Evesham 
lie reading was 28*26 in. ; at Wilton, near Salisbury, 28*29 in. ; and at 
loss 28*80 in. At Kew the barometer was 28*84 in., wind S., velocity 
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Table I. Beadings of the Barometer At eKch hour, &om lamitTj 28rd, 
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Tablb I, ^eoHtinued). Beodinga of the Barometer «t each honr, irom 



^hburtoo. DdTonsbire . 
Sidmouth, Deronsbire . . . . 
Dfracombo, Dotonshira . 
B&roalaple, DeTODshire , 
Fljniouth, DeroQihire..., 



Fiirford, Olouowtenhire.... 

Ross, Hererordshire 

BreintoD, Herefordshire .... 
Woolstoaton. Shropahtre . . . . 
BTMham.Woroealerahire.,.. 
Orlston, Woroestenhira , . . . 

WolTwharopton, Wftrwiok- ' 

Launington, Wknrickahire. 

Nottingbam 

Derby, Derbyrfdra 

Biplej, Derbfsbire 



Applebv, Linoolnghire 

HinderMn, Clieshire 

MBnoIieslar, Koclea, lanra- 1 

Manoheater, Old TniSbn^| 
I^ncBahire J 



Citon, Lancashire 

Beverlpj. Yorkshire 

Scarborough, Yorkehiro 

NewOUtlo, Korthumberland. 

Wjlam HaU, NorthnmbBr- 

North Shi^ds, Northum- 
berland 

Cookermouth, Cumberland 
Carmarthen 

Llandudno, Denbighshire ., 
PwUbeU. Ou^Bi-ionshire..... 
Haiarfurdwait, Pembroke- 1 



Cultoden, iDTenieaahire , 

Ejemouth, Berwickabire , 
^urtLinlon, Haddingtonsfaire 
Smeaton, Haddingtonshir 
Dalkeith, Edinburghshire 



F. Amer; 

J. I.Uackeiuie.. 

W. Clark 

T. Uacknil 

J. Uerriflehl 

C. Barhan) 



Bev, E. P 


Da™.. 


H. SonUinll 


Ber.W. C 




Rcv.E. D. 





8. U. Jones , 

M. O. TarbotUm . 

J. Daria , 

P.Wright 



Kev. J . iSvroD 

R-BuahBll 

T. Maokerelh 
G.Y.Twnon... 



J. Cnrtii 

r BeT. A, Chriato- 

\ pheraon 

T. Dyson 

C, B. Foi 

W. LjaU 



a. C.Atiinwn 

BeT. B. F. Wheeler. 
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■6S4 . 
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January 23rd, 9 PaM., to January 24th, 9 p.m. (reduced to sea-level). 
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Tabu I. (amtinuoi). Beadinga of tbe Barometer at each hoar, from 
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about 40 miles per hour. At Breinton, Hereford, the Ber. W. Clement -S 
Ley obeerred 28'42 in., "which," he a&ya, "1 believe was luarbf tbe ^ 
minimum ; but " tbe barometer " had commenced or was commmdng to ^ 
rise. The wind at that time had backed through S.E. to N.'E., and wa> ' 
blowing strongly with rain (ehowiug the actual minimum to have paiMd ' 
to the 9, and £. of tbie place)." 

At 4.80 A.H. 28'18 in. was observed at Bristol from an aneroid. 

At 6 A.M. (fig. 6) the centre of the depression was over the 8.E. pari - 
of Gloucestershire. The lowest reading at tbie hour was 28'19 in. at ■ 
Evesham. At Birmingham the barometer waa 28'81 in. ; at Itoss 28*33 in. ; ■ 
at Kew 28'84iQ., wind 8.9.^?., with a velocity of over 50 milee per hour; : 
at 9tonyhurst 2849 in., wind N.N.E., velocity about 8 miles per hour; i 
and at Falmouth 2803 in., wind W., 23 miles per hour. 

By 6 A.M. (fig. 7, p. 199) the depression bad passed to the north of "^ 
Eveeham, where the reading of tbe barometer was 28'2lin. Hr. Bar- - 
linghfun records "at greatest depression steady rain and gua^ wind -! 
from 9.9.'W., shifting to W.N.'W'. at barometer rising ; but the wind J 
Gouldnot be called fresh at any time." At Wolverbampton tbe barometer ' 
was 28*25 in. ; at Birmingham 28 27 in. ; at Kew 28*37 in., wind 8.8. W., ^ 
velocity SO miles per hour; and at Stonyhuret 2846 in., wind N.N.E., « 
velocity about 10 miles per hour. 

By 7 A.ii. (fig. 8) the depression appears to have travelled past Bir- - 
mingham and to have arrived near Derby. Unfortunately the number ' 
of records is insufficient to show where tbe centre of the depression actually ' 
lay at this time. Tbe readings for this hour were : — at Birmin^iam -* 
28*81 in. ; at Evesham and Halifax 28*38 in. *, at Btonyhurst 28*44 in, « 
wind N., velocity 15 miles per hour; and at Kew 28*47 in., wind S.W., ^ 
velocity 45 miles per hour. 

For 8 A.K. records are more numerous, especiollj along the coast; but ' 
there aie none where moat required, vis. in Lincolnshire, Derbyshire, and — 
Leicestershire; this is very unfortunate, as it is impossible, for this -* 
reason, to determine where the centre of the depression fell He lowest -^ 
reading (of those that were received) was at Scarborough, viz. 38*28 in., -■ 
wind £., force 0. It was also Viwer at K&Ufds. «t this than at any 
ttber hour, being only 28*35 in. A.I Bimun||iiKm. \\. '«» %%-U.\a.\ 4. 



4rA.KRI0TT — ON BABOHETBIC DEPKISBIOIT. It 

Januaty 23rd, 9 p.v ., to Januaif 21tli, 9 p.h. (reduced to ns-Ievel). 
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3tonjhur8t 28:43 in., wind N.W., velocity 13 miles per hour; and at 
rarmouth 28-43 id., wind S.3.W., force 9. 

At 9 A.M. (fig. 10) the depresston appeara to have been over the river 
Kent, and near to Lincoln. The lowest reading of the barometer at 
this hour was 28'2fi in., at Appleby, near Brigg. At Beverley it was 
28-28 in. ; at Killingholme 2830 in. ; at Nottingham 28-38 in. ; at Ripley 
28-34 in., wind W. ; at Hali&x and Wisbeach 28-37 in. ; and at Stonyhurst 
28-44 in., wind W-N-W., with a velocity of 20 miles per hour. 

At 9.40 A.11. the minimum pressure passed £illingholme, near Ulceby, 
Lincolnshire, when 28 '25 in. was observed: this ia also borne out by 
wind-observations at Faldingworth, near Market Basea, where at 9 a.m. 
the wind was from the 9.S.£., fresh only ; but at 9.45 a.u. it had veered 
to W., and was blowing a hurricane. 

From this time the depression seems to have passed from the land to the 
sea, but to have kept along the east coast for some distance, going N., and 
then to have passed out over to the North Sea. The last trace of it was 
observed at Aberdeen at 4.30 p.ii., where the minimum reading recorded 
by the barograph was 28-444 in., the wind at that time being N. 

It will be obvious from the foregoing remarks that the self-recording 
barographs at Falmouth, Kew, Birmingham, Halifax, Stonyhurst, and 
Aberdeen have been of considerable service in the inquiry. At an early 
sti^ the barograph at Bidston Observatory gave readings discordantly 
high. The cause of this discrepancy has not yet been discovered ; but 
several different modes of investigation have led to the uniform deduction 
of an error in excess, varying in amount from 0*08 in. to 0*08 in. Com- 
parisoDS with the readings at the adjacent station of Hinderton, and also 
with the nearest station quoted in the Daily Weather Beport (Holyhead), 
are given in Appendix II. The error was probably one of shifted sero- 
point, the ekange* having been accurately recorded ; a subtractive correction 
of 0-05 in. has consequently been applied to all the readings irom that 
station used in this paper, to enable the records from so valuable a station 
to be turned to some account. 

Table II. gives the loWent reading of the barometer at the several 
stations, with the time nt which it was recorded, and also notes whether 
the record was the absolute minimum, or on\y t\ie Wert. o\iftftT\eitft*^ti%. 
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Fig. I. Pig. 2. 
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tL- Lowest obseired reading of the Barameter on January 24th, 
1872 (reduced to aea-lerel). 
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1 the foregoing data the depreuion appears to have touched the 
r England uear Falmouth about midnigbt, ai.d to hare passed along 
rttoUpwey wbich was reached a little before ii a.m., thuH travelling 
rate of about 37 miiea an hour. It then tool^ a northerly course 
sed OTer Wiltahire, G-louceaterahire, Worceaterihire, and Warwick- 
eaehing Birmingham by 6 a.k., the rate of progress from 3 to 
aiBiia. — VOL. I. u 
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6 A.M. having been about 40 miles an hour. From this time th« 
of depression took a north-north-easterlj course, passing over Derbjihii^^ 
and Nottinghamshire, and had reached the N.W. part of Tiipcolnahiie 
A.M., thus liaving travelled at the rate of about 30 miles an hour. 
seems to show that the coast-line caused it to move slowly frmn 
to Upwey, and that it travelled across England at a fiEkster rate tQl it. n 
Lincolnshire and Yorkshire, where it was delayed, probably being s 
by the Wold hills, and then passed out of the Humber betwaofrjM'i 
11 A.M. The evidence, however, is insufficient to prove wliedier11|l(; 
actually the case or whether the depression merely passed Cffor 
in a N.E. by N. direction, as shown by the arrow (fig. 11)^ afc ^] 
rate of about 30 miles an hour. 

A noticeable feature is that the force of the wind on the 
south-eastern side of the depression was much stronger than 
western; this is no doubt owing to the gradients on tiie 
having been much steeper than on the eastern, so as to canae an inmalM. 
of air into the region of lower pressure. 

The gale was one of the most violent that had been experienoed ftr i^ 
considerable period ; many lives were lost, and mueh damage waa 
property and shipping. 

It may perhaps be interesting to some to know that the **_ 
kind of cloud was observed previous to this depression. Mr fHy j(lt < 
Forest HUl, writes as follows :^*' On the 23rd, at 2.15 to tat^sk, 
the imder surface of heavy and dark cumulo-striatuB dond in ^bi^^ 
presented a singular appearance, being convex or bulbona in 
lying in close contiguity — the imder surface being hard, clearif 
and hanging in festoons, as if supporting heavy drciilar 
internal to them.'* 

In order to get analogous instances of depressions in the Tieinilif f£\ 
Metropolis it is necessary to go back for a considerable period, 
are only four on record in which this depression has been exoeededlf 
in 1791, 1814, 1821, and 1843. On January 20th, 1791, 28-10 in. 
observed at Sion House, in Middlesex, which, corrected and redneed 
sea-level, would be about 28*15 in. ; and at Paternoster Sow, on the same 
day, 28*20 in. (28*28 in. at sea-level) was observed. 

On January 29th, 1814, at 5 p.m., Mr. Belville's observationa g iiu^ '^ 
28*233 in. ; and he says, '' this depression happened at the dose of th^^ -^ 
great frost, when the river Thames was frozen over, and was preceded bjg^^^ 
a stormy wind from S.S.E. with much raia" Luke Howard states, ^ th^^ -^ 
minimum of pressure, 28*32 in., occurred about 6 p.ic. It was not oonfine^:^ ^ 
to a small space of time. As the barometer began to rise the winc:^ -^ 
came roimd by S.W. to N.W., and blew ^ith great violence till 
morning." 

In the extreme depression of 1821*, which occurred on Christmaa 
the pressure, as deduced from Luke Howard's observations at Ibttenham^^^*'' 
was at 5 a.m. 27*93 in., and at the Boyal Observatory, Ghreenwicli^==A 

• Vide Bore, * Law of Storms,* p. 162. 
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2801 in. at the same hour. At 6 a.ic. Mr. Squire's obserratioiu st Eppbtf 
gave 2610 in., uid those at Sioii House 28-26 in. at 8 x.u. 

The depression of January ISth, 1818, was mora acosratelf obi 
The minimum of 28'266 in. at the Boyal Obseiratory, Graenwidi, o 
at 0.68 SM. ; at Cambridge at 1^ p.k. it was 28*220 in., and at XonriclM^li 
28-205 at 2 p.k. 

l^ble m. girev the minimum reading of the barometer at Qreenwiel^K^ 
in each year for sixtj-two years, from 1811 to 1872 : those Ironi 1611 tocra 
1810 an from the Journals of the late Mr. Henry Belvillfl, at present ii^Kn 

the author's possession ; and those &om 1811 to 1872 at the Boyal Ob 

serratory, taken &om the ' Qreenwich Observations.' 



Table III. Lowest reading of the Barometer at Gfeenwich daring 
sixty-two years, 1811-1872 (reduced to seaJerel). 



Fmm Ur. Belrille'i Joummk. 






rmr. 


Date. 


Hoar. 


B<»ding. 


You-. 


D»to. 


Hour. 


Beadine. 




iSii... 


Oct 16. 


IToon. 


Ig7II 


iV.- 


Got. 6. 


10.57 *.«. 


in. 
»8g67 




iSii 




Oct. 10. 


6r.K. 


»KS4» 


.841... 


Oct 13. 


I MO 1.11. 


18-851 




■S13 




Oct. I?. 


gA.ll. 


ig-6g7 


■*43-- 


J«.. .3. 


O.JJ P.M. 


igl6« 




,s4 




Ju.. 19. 


SP-". 


zS-±ii 


'H44-. 


Feb. 16. 


l.O PJ(, 


.8-695 




.815 




Apr. ai. 


Noon. 


ig-859 


1845... 


Deo. 10. 


6.0 *.». 


aS-819 




1816 




Die ... 


ETcning. 


.8748 


1846..- 


Dbo. ij. 


8.0 Aji. 




tgi7 




Dm. g. 




"*'S3* 


1847... 


Dec 7. 


1.30 AJl. 


3S 




iSiR 




M«-. 4. 


Ni^ht 


»8S30 


1848,.. 


Feb. 16. 


'if^r 




ig.9 




Veb. tt. 


N^n. 


191S6 


1849... 


Jan. to. 


>8-9» 




iSio 




Oct. 




18-699 


,3So... 


Not. 10. 


Noon. 


i8-?&i 




itii 




Doc 15. 


s'*.-:' 


t8-oi6 


1851... 


Mar. 13. 


10.30 A.11. 


19-009 




iSii 




Dec 1 




.8-484 

18-75S 


18J1.., 
I8s3... 

1854... 

'Sis- 


Oct 17. 




18-91 J 

il5 




>8i3 
.g»4 
181S 




Feb. I. 




Oot 19. 
Jan. 7. 


3.0 pji. 










Nov! 10! 


HMn.* 


Uu. 11. 


'noo^?*' 




>Si6 




Not. ij. 




18806 


.856... 


Sept. 18. 


10.50 A.11. 


18858 




1817 




M,r. t 


Noon. 


18800 


'857... 


Oct 8. 


3.0 P.M. 


18-839 




iSig 




Feb. 11. 




ig-9S4 


.858... 


Not. 17. 


3.0 P.X, 


19-0.4 




>gi9 




Apr. 14. 




ig-964 


1859... 


Ddc 16. 


6.38 A.M. 


jg-66o 




1830 




Jan. 10. 


i K-M. 


18-736 


i860,.. 


Jan. 14- 


1,50 P.K. 


ig-71; 




,s„ 




Dec. 7. 


Noon. 


»g-98o 


186,... 


NoT. 13. 


9.30 f.B. 


18^6^ 




Jg52 




Aug. ig. 




19152 


1861... 


OoL 19. 


9.0 P.k. 


19118 




isn 




Not. ig. 


7 P.M. 


>«-75S 


i86j... 


Not. I. 


9.0 «.>. 


18-93! 




.S34 




Jan. .1. 


3 P.M. 


19-111 


.864... 


Not. 14. 




ig-?76 




'8,5 




Oct. 10. 




18-747 


.86;... 


Jan. ,4. 


11-55 *■"■ 


ig-j6o 




,8,6 




Feb. 1. 


g P.M. 


1869, 


1866... 


Feb. II. 


4.34 p.*. 


18-610 




>«37 




Not. I. 


4F.II. 


18-799 


.867,,- 


Jan. g. 




1I-70S 




.S38 




Not. xi. 




ig-6s3 


1868... 


Dec. 14. 




18-690 




J839 




JriQ. 30. 




19-015 


.869... 


Sept.i. 


5.30 AJ(. 


18-750 1 


.g+o 




Feb. 4- 


Noon. 


ig-6i7 


1870,.. 


Oct 14. 




18-895 










1871.. 


Jan. 1 6. 




18-879 i 










I87»... 


Jan. 14- 


5-10 AJl. 


18-380 


J 



la conclusion the author has to express his thanks to Mr. Symons 
the valuable Usistance he has given Kim in drawing up this paper ; to 
the Meteorological OfBce for the use of observations ; And to Mr. Buchsn 
for the Scottish obserrations. 
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Appeitdix I. 

Observations of tbe Barometer taken during the Depression of 
January 23-24 (reduced to sea-level). 

Plymoutb, Devon. J. Merrifield, Observer. 



Time. 


Beading of 
Bapometep. 


Wind. 


Weathep. 




Dipection. 


Fopoe(o— 12). 


ranoapy 23, ii.o p.m 

„ 23, 11.15 „ 

„ 23, 11.50 „ 

„ 24, 0.5 A.M 

„ 24, 0.25 „ 

„ 24, 0.40 „ 

„ 24, 1.0 , 

„ 24, I.I5 „ 

24, 1.30 

*4, «.45 


in. 
28-537 

28-487 
28*433 
28*405 
28-373 
28349 
28*319 
28321 
28332 
28*344 


W.8.W. 

t» 
*> 
»» 
ft 
If 
ff 
»» 
f> 
>t 




p. p. 
p. p. 
p. p. 

p. p. 
p. p. 
p. p. 

p. p. 
p. p. 



TJpwey, Dorchester, Dorset. J. Miller, Observer. 



Time. 


Beading of 
Bapometep. 


Temp, on 

Thepmometep- 

stand. 


Bemapki. 


annary 23, 


II 45 P.M.... 


in. 
28-519 





S.E. modepate, and heayy pain. 


»» 


a4» 


0.15 A.11.... 


28*467 






»» 


H. 


0-45 


28-401 


46-3 




•• 


H. 


1.20 „ ••• 


28*327 




S. pinng. 


f* 


a4. 


2.20 ,, ... 


28-234 




S. incpeaeing ; rain ceased. 


>» 


Ht 


2^0 „ ... 


28208 






r» 


a4» 


3.15 « - 


28*219 




8.W., a farious gale (which 
moderated between 5 and 


»t 


H. 


3-30 » - 


28*264 


•«•••• 


6 A,U). 


t> 


M» 


7.15 ,. ... 


28*550 
28*738 






M 


H. 


9.0 „ ... 


47^ 


N.W. strong. 


ft 


H. 


11.30 „ ... 


28*792 




S.W. strong. 



Camden Square, London. G-. J. Symons, Observer. 



Time. 



rannary 23, 9.0 p.m. 

» 23, 11.15 „ 

„ 23, 11.30 „ 

M 23, 1 145 „ 

„ 24, 0.0 A.lf. 

*9 ^ 0.15 „ 

„ 24, 0.30 „ 

»» 24, 0.45 „ 



Beading of 
Barometer. 



in. 

28*848 
28785 
28*775 
28743 
28*730 
28-716 
28*695 
28675 



Time. 



January 24, i.o a.m. . 

„ 24, 1. 15 „ . 

„ 24, 1.30 „ . 

„ 24, 1.45 „ . 

If 24, 2.a - „ , 

H 24, 2.15 „ . 

>f 24, 2.30 „ . 

„ 24, 2^.5 „ . 



Beading of 
Barometep. 



in. 

28*645 
28*618 
28-593 

28574 
28-541 
28-506 

28*482 
28*455 



} 
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Camden Square, London. G-. J. Symons, Observer (continued). 



Time. 



Janiiary 24, 

24, 
as. 



3.0 A.M 

3.15 .. 

3-30 » 

3-45 " 

4-0 ,. 

4-»5 " 

4-30 " 

4-47 »» 



Beading of 
Barometer. 



in. 

28-432 
28*414 
28-391 
28*382 
28*365 
28-354 

28-344 
28*338 
28*332 



Time. 



January 24, 5.0 a.m. 

»4» 5- 30 

Hf 5-45 
24, 6.0 

24, 6.15 

24, 6.30 

24, 6^5 

24, 7.0 



♦« 



•) 



»f 



»> 



Beading 
Barometer 



m. 

»8'345 
28-348 
28-350 

»8-355 
28*360 

a8*37» 
28-386 

28-414 
28*420 



Boss, Hereford. H. Southall, Observer. 



Time. 


Beading of 
Barometer. 


January 24, 0.10 a.m 

2A. 1.8 


in. 

28*622 

28*529 

28*322 

28335 

28-651 

28-681 

28-773 


2A. I.4.? 


»» ""▼» J TJ i» •.«••.••• 

^ lA- C.C .. 


»» *T» J' J »» ••• 

2^, 0.^ .. .* • 


»» •rt yj » ••• 

H. 9-45 »» - 

„ 24, 2.55 P.1I *. 



Evesham, Worcester. R. Burlingham, Observer. 



. Time. 


Beading of 
Barometer. 


January 24, 2.30 a.m 

„ 2A. t.O .'..... 


in. 

»8*443 
28-376 

28-230 

28-216 


»» **n 3'^ »• ••••• • •.•••....•.... 

24, 4..20 .. ., v.x... 


2A. A.1C 


24. A.50 


28-196 
28-185 
28179 

1 


■ t> •"n ^'j^ »» .•..■•.•.....•.••..... 

2A. «.C ., .X 


24, 5.20 

24. Absent 5 hour ....xx . ... 


24. 6.< A. M*...x... .............. XXX 


28-223 1 
28*263 1 

28-307 
28347 
28*386 
28-418 
28-449 
28540 


M "Tt *'*3 «.«• ........................... ... 

.. 24. 6.20 .. ....■..■T...T ....X...XX 


24. 6.t^ .. 


.. <-* 6.CO 


.. 24. 7.? » 


*t ^*r* /*j tit • ••• • 

lA. 7.20 .. 


„ 1A, 7.ie ,.■ ,,., 


»» ^▼» /'Jj ♦» " • ..••• 

24. 8.K .. 


»» *▼♦ "'Jj M ...•.■•••..•..••......•« 
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Killingholme, Ulceby, Lincolnshire. Bev. J. Byron, Obsenrer. 



Time. 


Beading of 
Barometer. 


Janoarr ia, 8.10 a.m. 


in. 

28*32 

28*25 

28*28 

28*31 

2837 
28*51 
28*57 
28-66 


,, 24- Q.AO 


.• 2A. lO.H .. •• 


„ 2A, I0.90 


,, 24, II.O M .,,. 


., 24, Noon 


»» "11 »• WW*. •..■••.••«..••.•.••■••••••• 

„ 24, 1.0 P.M 

.. 2iL. 2.40 .. 


tt ^^» m»^\f 1, •••••.•••••••.... 



Appendix II. 

Comparisons of the Barometric Beadings at Bidston with those at 

Hinderton and Holyhead. 



• 


Date. 


Hin- 
derton. 


Bid- 
ston. 


Diff. 


Date. 


Holy- 
head. 


Bid- 
ston. 


Diff. 




1872. 


in. i in. 


in. 


I 


1872. 




in. 


in. 


in. 


Jan. 


19, 8 X.M.... 


19-277J a9*3* 


+0033 


, Jan. 


19, 8 A.M. 




29*23 


29-31 


+o*o8 


t« 


XI. 8 „ ... 


29-685. 29*72 


+0035 


. 




ai, 8 „ 




29*68 


29-72 


+0*04 


»♦ 


22, 8 M ... 


a9'473 


2959 


+0*117 


1 




22, 8 „ 




29*50 


29-59 


+0*09 


f» 


23. 8 »» • • 


28-836 


28-88 


+0-044 






i3i 8 ». 




28-75 


28*88 


+0-13 


♦» 


23, II P.M.... 


28-688 


28*72 


+0-032 


. 




23, 2 P.M. 




28-61 


2866 


+0-05 


f» 


24, 8 A.M.... 


28*489 


28-55 


+o-o6i 






24, 8 A.M. 




28*51 


28*55 


+004 


»» 


24, 11 r.M.... 


28*702 


28-75 


+0*048 






24, 2 P.M. 




28-57 


28*66 


+0-09 


»» 


25, 8 A.M... 


28806 


28*85 


+0044 






25, 8 A.M. 




28*70 


28*85 


+0-15 


Mean 






+0*052 


Mean 






+0*084 


The discussion on this pa] 


)er will 


be found at p. 


220. 







XXYI. Land and Sea Breezes, 
By John Knox Laughton, M.A., iP.RA.8. 

[Beoeiyed May 19, 1873. Bead May 19, 1873.] 

Ths subject of this paper is one which meteorologists in general have, 
perhaps, rather neglected, having given what Paley has called an '' otiose 
assent " to the plausihle theory of differences of temperature ; and, content 
with that, have inquired very little into the peculiarities of the phenomena 
known as land and sea breeses. And yet these peculiarities are worth 
examination, and on examination lead very decidedly to the conclusion 
that our otiose assent has been a mistake, and that, whatever may be the 
cause of land and sea breezes, the changing temperatures of land and sea 
have, in the manner ordinarily understood, very little, if any thing at all, 
to do with them. The evidence of this divides itself into two classes 
(geographical and physical^ which I will, in the first place, consider 
separately. 

If land and sea breezes are caused by the difference of temperature 
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over land and sea, as stated in the usually received eitplanation, it is quit^^ 
clear that they must be most strongly marked on coast-lines, where the 
differences of temperature are most strongly marked ; also that since the 
differences at sea are, in the same parts of the world, pretty nearl] 
constant, they must depend almost entirely on the differences on 
and therefore must be strongest and most marked where the land, 
of the nature of an arid desert, is subject to the greatest extremes ol 
heating by day and chilling by night. But this conclusion, the 
corollary of the ordinary theory, is distinctly fahe. So far as I know, 
after a long inquiry, there is no place in the whole world where th< 
coimtry near the coast is of this arid desert nature, and the sea or huu 
breezes blow strongly. All up the Bed Sea, for instance, there is ple nlj ^ w 

of sandy desert on both sides ; but the sea and land breezes are every 

where faint. At JaffE^ on the coast of Syria, there is a bare sandy 






stretching inland for many miles ; as before, the breezes are very fiuut ^ 
whilst they blow freshly at Beyrout, some miles to the northward alou] 
the same coast, where the country is well cultivated and green wit 
mulberry-plantations. Along the south coast of Arabia, in the G-ulf ol 
Persia, on the north-west and south-west coast of Africa are numero 
wide districts where desert is the rule, where sea and land breezes 
almost unknown; on the other hand, wherever the breezes do bio 
strongly, and form an important consideration in the navigation of thi 
coast or in social life, the country is green, overgrown, rank with vi 
or, at any rate, well cultivated. I have just spoken of Beyrout ; there, 
and at the lovely Palermo, the breezes blow more strongly than any< 
where out of the tropics ; whilst within the tropics, of all known places. 
they blow most strongly at Port Boyal ; but strongly also at many of th 
West-India Islands, parts of the coast of Central America, some of t 
islands of the Eastern Archipelago, on the north coast of Java, in th 
Straits of Malacca, and other similar places, where, as I have said, 
vegetation is the rule. 

The evidence of this in its details is much too bulky to lay before you 
so much of it as is printed may be found readily enough, scattered througl 
the numerous volumes of the Sailing-Directions published by the Admi 
ralty ; in addition to which I have my own personal experience, and th( 
experience of scores of friends whom I have questioned on the subject. 

Now I do not here put forward any suggestion that rank vegetation^ 
increases the force of the land and sea breezes ; but I wish to put forward,^, 
as prominently as I can, the statement of fact that these breezes are not^ 
found to blow strongly where differences of temperature are extreme^ and. 
are found to blow strongly where the differences of temperature are 
moderate or even trifling ; and from it I draw the conclusion that these 
differences of temperature are not the cause of the sea and land breezes. 

This is, in outline, the geographical evidence, and the conclusion which 
results from it ; the physical evidence tends in the same direction. 

We know that when a fire is lighted and the air is pressed in towards 
it, the motion is imparted first to the air immediately near the fire, 
then to that which is more remote, the circle of motion gradually ex- 
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sending from the centre outwards. If a sea breeze is caused by the 
leating up of the land, it must spring up in the same way, be first felt 
dose to the shore, and gradually extend itself backwards. But, as a 
natter of fact, this is not the case ; it is first felt out at sea and comes 
gradually in ; looking from the shore, we can see it advancing, a long 
ine on the smooth water in-shore of it — a ^ fine black curie upon the 
rater," as Dampier has described it : it advances slowly, so that it can be 
leen perhaps for an hour before the breeze is felt ; but when the breeze 
loes come, it may be, and frequently is, blowing fresh, with a velocity, 
lot of the 5 or 10 miles an hour with which it has come in, but of 30, 40, 
9r even 50 miles an hour. 

Now, if the wind were blowing straight on end, pressed in towards some 
centre of diminished density, it would certainly blow straight past the 
observer at or near the shore-line with its full velocity : coming in in the 
way it does seems to speak rather of its being driven in by an increasing 
force from without, as air might be driven by the bellows; and being 
BO driven in, unable sufficiently to overcome the inertia of the air which 
it has to drive before it, which is moored (so to speak) by the friction of 
the land, a great part of it curls upwards and backwards on itself, forming 
what I would describe as a cyclone with its axis horizontal ; so that whilst 
the wind near the surface is blowing freshly towards the land, higher up 
it is blowing freshly out to sea. That this is, sometimes at least, really 
the case, was very satisfactorily proved by the misadventure of an aeronaut 
at Madras, who attempted to go inland in a balloon with the sea breeze ; 
but, instead, was carried out to sea, and fell into the water a couple of 
miles beyond the shipping in the roadstead. The case is mentioned by 
Admiral Smyth, in his Sailor's * Word-book,' but was brought specially 
to my notice by Captain Toynbee, who was able to give me more exact 
details concerning it. 

The land breezes, in a similar way, do not begin at sea and creep back 
towards the land ; they very distinctly come off the land. The ' Sailing- 
Directions ' are full of warnings against the first puffs of the land breeze, 
which, in places, come off like sharp squalls ; in many places, too, the smell 
of the land is the first intimation a ship in the roadstead has of the 
approach of the land breeze, which very shortly follows in noticeable 
strength. 

Hence, then, I conclude that, with regard both to sea breezes and to 
land breezes, the cause of the wind is not a decrease of density or pressure 
in front, but an increase behind — ^that, in fact, they are winds of prapul- 
Mi<m, not of aspiration. 

I am quite well aware that many distinguished meteorologists have 
laid down as a positive rule that all winds are winds of aspiration, and 
that there are no such things as winds of propulsion. I believe that the 
laying down this rule was merely a violent reaction against the theories of 
past centuries, one of which attributed winds to the exhalations or 
emanations from the earth, and referred, as one of many proofs of tlie 
reality of these, to the well-known " G-rotta del cane," near Naples. 

^W SBBIKS. — TOL. I. X 
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Seactions may frequently be useful, but they generally go too far, and 
in the opposite direction. The reaction has certainly gone too far here 
and though storms are almost always accompanied by a depression of thi 
barometer, and may perhaps be considered to be caused by the defect oi ^^sf 
pressure, still records of very manifest winds of propulsion are suf — ^T- 
ficiently common, and would be, I believe, even more common, were it noM* *^t 
that many meteorologists feel trammelled by the rule I have referred to^ 
At any rate, all the evidence I have collected as to the origin of sea an< 
land breezes, and their mode of advance, leads forcibly to the condusio] 
that they are winds of propulsion. 

Up to this point I believe that I am fully borne out by satisfactoi 
evidence ; when, however, we come to inquire what the propelling foi 




which causes these winds is, direct evidence fails us : there have be^i n( 
satisfactory observations on the subject ; I think I may say there have 
been no observations at all. Tliere seems to me, however, evidence or ^««f 
another kind, derived from the known and from the theoretical oondition^e^ s 
of the atmosphere and the changes it is subject to, which points out th^v» e 
line that future inquirers might do well to examine. 

And, first, with regard to the sea breeze. We may regard it a is 

established that, as the day advances and the sun gains power, evapo^io- 
ratiou goes on much more copiously over the sea than over the land ; th- ^e 
quantity of vapour in the air over the land is at its minimum in the ear l^ 7 
morning, and increases as the sea breeze sets in ; the marked increase c ^f 
vapour comes from the sea. This seems to render it probable that th i^e 
formation of this vapour over the sea, during the morning and foTenoor=:ai, 
gives rise to the propelling force ; the vapour adds its elastic force to th^^e 

elastic force of the atmosphere, and the two combined exercise a pressur ro 

greater than that of the land air, and drive it back. The commonlflHj 
received opinion is that any increase given to the elastic force of the a Hr 
at any place, whether by addition of vapour or increase of temperatur — 
seeks to establish, and does establish, equilibrium with nei| 
pressures by upward expansion alone : this opinion certainly rests on 
insufficient foundation ; when the elastic force of the lower stratum of a 
particular column of air is increased it will manifest itself in whatev< 
direction it finds least resistance. I hope on some future occasion to 
permitted to bring this subject before you at greater length ; but 
time, in the case before us, it seems to me that, since the increased pressu.^^^^ 
is opposed seaward by a similar increased pressure, and upward by t9^o 
weight of the atmospheric column, it finds the least resistance towar^Ss 
the land, and forces back the air in that direction. This motion is I'Mm^ 
sea breeze ; and I believe that tbe reason of its being less strongly mark^^' 
on the coasts of desert lands is, that the rapidly increasing temperature 
over the desert during the forenoon acts on the land air in the same way 
that the rapidly increasing vapour does on the sea air ; it increases its I -^ 
elastic force, which thus exercises a pressure outwards sufficient, more or I ^ 
less completely, to balance the pressure inwards. An extreme case of I ^ 
this is mentioned by Mr. Boulton in a recent number of our Journal I ^ 



f; 
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(No. 8y p. 97), where he describes the land and sea breezes on the coast 
between St. Helena Bay and the mouth of the Orange Biver as being 
frequently reversed, so that a hot land breeze blows by day, and a sea 
breeze by night. Over dense vegetation there is not a great or rapid 
increase of temperature, and the increasing pressure from the sea is un- 
opposed. Vegetation thus does not in any way cause, increase, or assist 
the sea breeze ; it merely prevents that resistance to it which a dry burning 
soil encourages. The real cause of the increased force which we often 
find in the sea breeze I conceive to be a neighbouring mountain-range in 
the background. The moist wind from the sea, being pressed up the 
mountain-slope, precipitates its vapour sometimes as fog or mist, some- 
times as deluging rain ; in doing this, it necessarily loses immediately a 
oertain part of its elastic force, and permits the air from the sea to press 
in with augmented strength. This seems to be sufficiently established by 
the facts that the sea breeze nowhere blows with any great strength 
except where mountains are in the background, and that these mountains 
are, during the afternoon, when the sea breeze has got well home to them, 
constantly enveloped in mist or storm. The Blue Mountains of Jamaica 
afford the best illustration of this ; and it is on the coast of Jamaica, 
more especially of Port Boyal, that the sea breeze has a force unknown 
anywhere else. 

I have already spoken of the way in which an observer on shore, or 
near the shore, sees the breeze coming in from sea. A very large amount 
of evidence assures me that it alwayis, or almost always, does so ; but, on 
the other hand, evidence from observers in the offing leads to the con- 
olusion that it also creeps back seawards. This backward extension roust 
be regarded as the continually increasing supply to the continually 
increasing body of air which is forcing itself in towards the land ; and 
though it seems probable that a large part of this volume is simply 
rotating on a horizontal axis, and constantly reappearing like the members 
of a stage procession, a g^reat part is certainly carried inland up the 
mountain-slopes and into the higher regions of the atmosphere. So long 
as the sea breeze increases in force so long will it continue to eat its way 
back ; and it will cease to do so as it begins to slacken. 

But meantime, during all the later part of the day, the breeze from the 
sea has been pouring air in against the mountains, which has formed an 
ascending column of greater or less magnitude. This column, by its 
inertia, continues to ascend for some time after the force below has ceased 
to act ; so that, when its upward motion stops, it is far above its position 
of equilibrium ; it therefore, reversing its motion, begins to descend, and, 
gathering way as it does so, it comes down the mountain-slope with con- 
tinually increasing velocity, and is deflected seaward as the land breeze. 
That such an uplifted column may, in a similar manner, descend and be 
deflected out to sea, when there are no mountains in the background, is 
dynamically possible enough ; but, as a matter of geographical fact, the 
land breeze has nowhere any noticeable strength unless there are 
mountaiiiR in the immediate neighbourhood. 

x2 
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The account which I ha^e given of the phenomena of land and 
breezes is meagre enough ; exact observations referring to them haye na 
where been taken ; and, indeed, it may be doubted whether, with an in< 
strument like the barometer, sluggish at its best, which shows a gradien 
of '06 of an inch in 50 miles for an approaching gale of wind, we shall 



able to detect the differences of elastic force, within a distance of 20 miles, 
that possibly give rise to a pleasant breeze of 3 or 4 on the Beaufo: 
scale. Still inquiry and obserration ought to do something, and mos 
lead to more extended knowledge. I think that the theory which I hav 
suggested is based on rational grounds, and is in accordance with th< 
facts, BO far as we know them : I shaU be pleased to find it more full 
confirmed ; but I shall be equally well pleased to find it satisfaetoril 
disproved. What I have principally wished has been to combat tha 
otiose assent which has been given to a theory that is, I am persuaded^ 
altogether incorrect. Bight or wrong, an otiose assent is unworthy o 
men of science : it is, perhaps, an otittm ; it is certainly not cum di^wUaie. 

The discussion on this paper will be found at p. 236. 





XXVII. Land and Sea Breezes. 
By the Eev. Fbitwick W. Stow, M.A., F.M.S. 

[Beceiyed May 21, 1873. Bead May 21, 1873.] 

BsvoBE I went to live on the north-east coast of Yorkshire in the spring 
of 1869, 1 had been accustomed to think of land and sea breezes as 
phenomenon peculiar to tropical islands. Very soon, however, my at 
tention was arrested by the extraordinary manner in which the win( 
shifted in the afternoon. In order to investigate the subject more fullj 
I contrived, at the beginning of 1870, a rude but accurate apparatus 
record continuously the wind's direction. From the records of this in- 
strument the direction of the wind 'for each hour was deduced, the tim< 
of any sudden change being noted, and duplicate copies of these 
were sent to the Meteorological Office. The oscillation of the vane wi 
found capable of supplying, when certain corrections depending chiefli 
upon direction were applied, figures nearly equivalent to the force 
estimated upon Beaufort's scale whenever it exceeded 1. _ 

From these results, and from observations taken for me by W. Woodruit^ -^» 
one of the lightkeepers at the North Lighthouse, the subjoined Table 
been compiled. A glance will show that in fine settled weather the wini 
getterally shifts about noon to a point between £. and S.E., and not un- 
frequently shifts again at night to the westward. I felt at first aomi 
difficulty in recognizing this phenomenon as essentially the same as thai 
of the land and sea breezes of tropical islands, because I had been led 
believe that in that case the breezes blow direct from sea by day and 
land by night, whereas at Hawsker the sea breezes blew nearly along tin 
coast. But upon reflection I became convinced that this direction was, ii 
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Dicty a clear proof of their origin. When the sun heats the land iu spring 
Eind summer considerably above the temperature of the sea, it is reason- 
able to suppose that it diminishes the barometrical pressure over the laud 
compared with that which exists over the colder sea. If, then, we suppose 
the weather to be otherwise absolutely calm, and no barometrical gradient 
belonging to the greater movements of the atmosphere to subsist, it seems 
probable that the gradient due to this unequal heating of land and sea 
will be steepest at the coast, aud the isobars will run along the coast-line. 
Therefore, according to Buys Ballot's law, a breeze may be expected to 
blow alon^ the coast from right to left as you look out to sea ; and this 
breeze will be strongest at the coast-line, gradually diminishing as you go 
inland or out to sea. Now from Whitby lighthouses the coast runs in a 
W.N.W. direction to the mouth of the Tees, and S.S.E. towards Scar- 
borough.. My house at Hawsker was Ij| mile S. of the lighthouses, and 
1 mile from the sea in a direct line to the N.K Evidently on such a 
coast the direction which the sea breeze might be expected to take, if not 
in any way interfered with, would be from the S.E. ; and the actual Mrind, 
blowing along the resultant determined by the direction and force of the 
general current combined with those of the local sea breeze, might be 
expected to be somewhat uncertain both in direction and force, but to 
manifest on the whole a decided tendency to blow from the S.E. Now 
this is exactly what is found to be the case. K, indeed, the pre-existing 
wind is N.W. or N. it often happens that the wind does not veer to S.E. 
Sometimes the N.W. breeze dies away in the afternoon, sometimes it veers 
slightly to the eastward and freshens. This is only what might be ex- 
pected when we remember that the pre-existing gradients are exactly 
opposite to those which the diurnal heat would generate, and, further, 
that with those winds the air over the land is always cool, and iu the 
neighbourhood of Whitby, where they blow from the sea, often extremely 
cold even in the height of summer. On the contrary, if the wind at 6 a.m. 
be S. or S.W. it usually hacks, and if W. or W.S.W. veers through N. to 
E. or E.S.E., from which quarter it often blows with a force of 8, 4, or 
even 5 on Beaufort's scale*. The days which- 1 have selected in this 
Table were bright sunny days, without rain, on which the force of the wind 
was less than 6, occurring during settled weather. There were many more 
such in 1870 than in 1871 ; but in August of the latter year a period of hot 
weather brought a remarkably regular succession of land and sea breezes. 
It will be seen that in 1870 a true sea breeze appeared on 37 out of 
69 fine days, or, excluding the cold month of August with its N.W. and 
northerly winds, on 35 out of 57 days; but the land breeze only on 
13 nights. In 1871 sea breezes blew from E. or S.E. on \^ out of 25 fine 
days, and land breezes on perhaps 14. The presenceu)f sea breezes is 
further shown by the depression of temperature at S p.m., coupled with an 
increase in humidity, the temperature in some months having been actually 
lower on the selected fine days than at 9 a.m. 

* On the whole in 1870 it y^red 26 times and backed 19 times toward* £.S.£. ; in 
1871 it veered 11 times and backed 12. 
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Table I. Abstoact fro 



April. 



At Hawaker, 840 feet ahote the sea, 1 mile from seft. 


1870. 
I... 


Wind at 

6 a.m. 

Direction. 


. 

»-« 

1 




Direction 

from which 

Bea breese 

blew. 


1 

J 


Wind at 
midnight 
Direction. 


^^ 

1 



2 


Time at which Wind 
changed 


WhethMK^ 


Towards 
B.S.E. 


Away fr^om 
E.8.B. 


(V)or 1 
S.B.E. 1 


S.S.W. 


2 


S.E. by S. 


3 


S.E. by S. 


2.30 P.U. 


Calnu 


B. / 


2... 


S.E. by S. 


2 


(N.E.byN.) 


3 


N.R by N. 





».3o .1 


Calm. 


^• 


3... 


N.E. by N. 





E. 


3 


S.E. 


3 


1.30 „ 


7 AS PJ«- 


^• 


4... 


s.s.w. 


4 


E. 


4 


S. by W. 


3 


2.5 " 


6.15 „ 


B. 


5... 


s.s.w^. 


3 


E.S.E* 


2 


S. 





3-45 » 


7.0 „ 


B. 


6... 


s. 





•«• 


2 


s. 


2 


• • • 


■ • • 


1 


7... 
14... 


S.W. by W. 


2 
5 


E. 
E. 


4 
4 


s.s.w. 

8. 


2 
2 


0.15 „ 
2-45 .1 


1.15 « 

Calm. 


V. 
V. 




15... 


W.b^N. 


2 


(N.) 


2 


N. 





Noon. 


V. 




16... 





E.D.E. 


2 


E.S.E. 





i'3o .1 


4-30 .» 


V. 




17... 


E.o»E. 





S.E. 


3 


8. 


3 


0.45 ». 


9-0 »t 


V. 




18... 


8. 


ft 


S.E. by E. 

(s.) 

B.byS. 


3 


S.E. 


2 


1.40 „ 


3-30 M 


B. 




19... 


S.E. 





2 


8. 


2 


Noon. 


330 » 


• •• 




20... 


S.S.E. 


2 


3 S.S.E. 


ft 


II A.M. 


4-30 „ 


B. 





May. 



5... 


N.W. 


3 


(NJf.VV.) 


ft 


N.N.W. 





• • • 


... 


««• 


6... 


NJI.W. 


ft 


CN.N.W.) 
(N.B.byB.) 


3 


N.N.W. 





• • • 


... 


• •• 


7... 


N.N.W. 


ft 


ft 


N.E. 





4 P.M. 


... 


V. 


8... 


N.B. 


2 


E. 


3 


S. 


2 


7 A.M. 


9.0 P.M. 
8.0 „ 


V. 


9... 


8. 





E.N.E. 


4 


S.E. by S. 


2 


II A.M. 


B. 


21... 


W.8.W. 





E. 


2 


S.W. 


2 


11.50 A.M. 


90 n 


B. 


23... 


W.byS. 


2 


S.S.E. 


ft 


S. W. by 8. 


4 


0.30 P.M. 


4.0 „ 


B. 


27... 


N. 





E. 


3 


E. 





Noon. 


• • • 


V. 


28... 


E. 





B. 


4 


S.S.E. 


2 


No change. 


8.0 „ 


• • • 


29... 


8.E. 


2 


S.E. 


2 


S.E. 





No change. 


No change. 


• • • 


30... 


S.S.W. 


2 


S.E. 


2 


S.S.W. 


3 


3.15 P.M. 


8.0 P.M. 


B. 



June. 



3... 


N.E. 





E.S.E. 


3 


S.E. 





8 A.M. 


7.0 P.M. 


V. 


5... 


S.E. 





(N.) 


2 


N. 





No change. 


No change. 


• • • 


8... 


N. by W. 


2 


rE.N.E. • 
E. 


ft 


W. 


4 


r i.ftop.M. 
. a.40 »» 


6.10 P.M. 


V. 


14... 


S.W. 


2 


S.E. by £. 


2 


N.W. 





1.40 „ 


3-0 M 


B. 


21... 


W.N.W. 


2 


w. 





W. 





No change. 


No change. 


• • • 


22... 


W. 





N. by E. 

N.W. 


2 


N. 





II A.M. 


I I.O P.M. 


V. 


13... 


N.W. 


3 


ft 


N.W. 





No change. 


No change. 


• ■ • 
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ad Eegister. 



April. 







At North Lighthouse, 200 feet abore the tea. 








• 

1 




1 


Thermometer in shade. 




Win4l At A ir 


1 

o 


VITinil 1^ ^ o ir 


1 

o 








Direction. 


1 


Direction. 


■^ 














E 


9 a.m. 


9 a.m. 


8 p.m. 


8 p.m. 




a 




Pm 


Dry. 


Wet. 


Dry. 


Wet. 








o 











S.W. 


^ 


S.8.W. 


I 


47-8 


45 


55 


50 


N.W. 


3 


N.W. 


I 


46 


44 


43 


41 


W.S.W. 


o 


S.E. 


4 


455 


42'2 


485 


43 


S.W. 


4 


S.E. 


5 


^7*5 


39-8 


46 


4» 


S.W. 


5 


S.E. 


4 


So-8 


435 


49*5 


432 


Calm. 


o 


N. 


2 


488 


4^'S 


53 


43 


N.W. 


3 


N.W. 


4 


48 


44 


535 


47 


N. 


4 


S.E. 


2 


45 


43 


45 


41-8 


N.W. 


3 


N.N.W. 


I 


50 


462 


56 


47*5 


N.W. 


a 


E.S.E. 


2 


55 


47 


53*5 


47*5 


S. 


2 


S.E. 


5 


54-8 


485 


45 


43*5 


s. 


4 


S.S.E. 


4 


442 


43 


43 


4a 


SJE. 


4 


S.E. 


3 


395 


39*5 


47-5 


45 


S.E. 


3 


N. 


4 


568 


50*8 


63 


54 



May. 



N.W. 


4 


N.B. 


5 


46*2 


43** 


43-8 


4a 


N.W. 


3 


Calm. 





49*5 


47 


53a 


50 


NXW. 


I 


NJf.W. 


I 


47-2 


45*5 


49 


47 


S. 


I 


S.E. 


4 


50 


465 


50 


44-8 


s. 


I 


E.S.E. 


3 


48*2 


448 


49*8 


4f-8 


Calm. 





S.E. 


3 


545 


522 


5* 


5a 


S.W. 


I 


E.S.E. 


2 


5» 


50 


55 


522 


R 


I 


S.E. 


3 


512 


505 


51 


5' 


S.R 


2 


E.S^. 


3 


498 


482 


5» 


49 


S.E. 


5 


S.E. 


4 


51*5 


50 


50 


49*2 


S. 


2 


S.E. 


5 


62'2 


58 


60 


568 



June. 



E.S.B. 


2 


S.E. 


3 


50 


485 


485 


482 


N.W. 


I 


N.N.W. 


I 


535 


5» 


55» 


53-8 


N. 


4 


E.S.E. 


2 


51 


49 


60'2 


495 


N. 


I 


S.E. 


I 


615 


58-2 


63 


68-8 


N.W. 


3 


W.N.W. 


I 


68 


66 


68 


67 


N.W. 


I 


N. 


1 


698 


68 


65 


64 


N.N.W. 


5 


N.N.W. 


3 


55 


535 


55> 


53 
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July. 



Tjlblb ^. 



At Hawaker, 840 feet above the tea, 1 mile firom 



1870. 



I 
I 

7... 

o . • • 

■ 9*««. 
II... 
13... 
14... 
19... 
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24.. 
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c^ 




r-* 


Wind at 


1 


6 A.M. 





Direction. 


s 









4 


w.s.w. 


W.S.W. 


2 


N. by W. 


3 


N.W. 


3 


N.N.W. 





W. 


3 


S.W. 


5 


w. 


2 


W.N.W. 


2 


S.W. 


3 


(3 to 5 A.M. 




S.S.W.) 




S.S.E. 


2 



Direction 

from which 

aea breeae 

blew. 



E. 

(N.byW.) 

E.o.E. 

E 

N.E. by N. 

E 

N. by W. 

E.S.E. 

E. 
E.S.E. 

r B. 

\ E.S.E. 



{ 



JE.S.KJ 



I 

o 

I 



2 

4 

3 

2 

5 

2 

3 

1) 









^s 




« 




^^ 


Wind at 


1 


midnight. 





Direction. 


g 




§ 




p^ 


jL.d.E. 





N. by W. 


2 


E.S.E. 





N.E. 





W. 


3 


S.S.E. 





W.N.W. 


3 


S.W. 


4 


s. 


2 


S.E. 


3 


E. 


3 



Time at which Wind 
changed 



TowardB 
BJ9.B. 



1 



Awajfrom 
B.8^ 



it 
hMcked 



{Noon. 

11.50A.M 
Noon. 

II A.M. 
I P.M. 

Noon. 
11.30 A.M. 

11.30 i» 

r o.30P.M.n 
I 1.30 » J 

f 1 1 A.M. 1 

\Noon. J 

8 A.M. 



8 p.m. 



11.20P.M. 

5 P.M. 

3 P.M. 

10 p. M. 

1.55 PJf. 
8 p.m. 



Ghradually. 



7.10 P.M. 



V. 

V. 

V. 

V. 

V. 

V. 

V. 

V- 

V- 



B. 



B) 



August. 



5- 
o.., 



S.S.W. 
E. by S. 



o 
o 

2 



E 

E. by N. 
E. 



3 

4 
3 



S.S.W. 

E.S.E. 

E. 



2 
2 
2 



11.30A.M. 

10 A.M. 

No change. 



5.5 P.M. 
8 to I'D P.M. 

No change. 



B. 
B. 



From the 9th to the i8th inclusiYe the weather was fine, though not 



September. 



6... 

7... 

II... 

15... 

18... 
19... 
21... 
22... 

23... 

24... 
25... 
,26... 

29... 



30. 



S.W. by S. 
S.W. by S. 
N.W. by W. 

N.N.W. 

N.E. 

S.W. 

W.S.W. 

s. 

S.S.W. 

S.S.E. 
S.l^W. 

S.E.by JK- 

N.E. 



S. 



2 
2 
2 



2 

3 

o 

o 



3 
o 

o 



£laSaH2« 


2 


e • « 


2 


E. 


2 


N. by E. 


2 


E.N.E. 


4 


• • • 


4 


N.N.E. 


3 


E. 


4 


r E. 1 

E.S.E. J 


5 


E.S.E. 


5 


E. 


4 


S.E. 


2 


f N.E. ] 







E. 


4 



S.W. by S. 
W.S.W. 

s.w. 


2 

3 

3 


s. 


2 


s. 
s.w. 

s. 

S. by W . 


2 
2 
2 
2 


E.S.E. 


2 


S. 
S.E. 
S.E. 


2 
2 



E. 





E. 


2 



3P-M. 

• • • 

3.10 P.M. 
1 1 A.M. 
II A.M. 

• • • 

3 P.M. 

Noon. 

r 1 1 A.M. 1 

[ I P.M. J 
II A.M. 
1 1 A.M. 

No change. 
10 A.M. 



r Con- ^ 

tinned 

calm 

tiU 

noon, 

4 PM. ; 



4 P.M. 

5 P.M. 
8t09PJi. 

r 8 p ji. 1 
\ 1 1 p ji. / 

II P.M. 



9PJI. 

II rjL 



9 P.M. 

10 P.M. 

Nodiange. 
No change. 



B^ 

• • • 

• •• 

V. 

• • • 

V. 
B. 

B. 

B. 



V^ 
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ontmued). 



July. 





At Norih LighthooM, 900 feet above the tea. 




1 

Wind al 9 a.m. 
Direotum. 


i 

£ 


Wind at 3 p.m. 
Direotioa. 


• 

a 
1 
s 

3 

I 
3 

2 
I 

3 
o 
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4 

5 
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Thermometer in shade. 


>. 


9 a.m. 
Dry. 


9 a.m. 
Wet 


SP.M. 

Dry. 


8 p.m. 
Wet. 


• 

• 
• • 


N.W. 
8.W. 

£. 

N. 

N.W. 

W.S.W. 

Calm. 

N.R 
S. 

8.E. 


3 

I 
I 

I 

3 

I 

4 
o 

I 
3 

4 


8.E. 

W. 
E.S.E. 
E.S.E. 

E. 

S.E. 
Calm. 

W. 

S.E. 
S.E. 

S.E. 


o 

59 

71 
68 

64-5 
58*8 

63 

728 

63*2 

62 
74*5 

6r8 



57 

65 

65 
61 

56-2 

57-5 
67*2 

585 
58 

625 
59 



625 

63-5 
6r8 
638 
672 
72-8 
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5» 
59*8 

58-8 



August. 



• • 


8.E. 


I 


8.E. 


3 


64 


58 


61 


58 


..: Calm. 





S.S.E. 


4 


62 


57 


628 


57*5 


..; S.E. 
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63 
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the wind continued unchanged all day between N.N.W. and N.N.E. 
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57 
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2 
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56 
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57 
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56 
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56 
58-2 
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8.W. 
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S.S.E. 


5 


53-2 


5» 


57 
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• • 


S.S.W^. 
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8.B. 


4 


53 


51-5 


56 
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Table £- 



April. 



At Hftwaker, S40 feet above the sea, 1 mile from sea* 



\ 



1871. 



7... 
o. * • 



Wind at 

6 A.M. 
Direction. 



8. 
E. 



I 



2 
O 
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from which 

■ea breese 

blew. 



E. 

E.N.E. 



I 

o 

I 



3 

2 



Wind at 
midnight 
Direction. 



E. 

S.E. 



CI 

^•* 

I 

o 

I 



o 
o 



Timet at which Wind 
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Jt£.o.Jl(. 



I.IOA.M. 



Awaj from 




B. 



May. 



21... 


N.- 





E. 




8. 


2 


2 P.M. 


lOPJi. 


V. 


22... 


8.W. 


2 


B. 




SJS.E. 


1 


II.IOA..M. 


II P.M. 


B. 


23... 


S.E. 


3 


E.B.E. 




S.B. 


2 


9.50 ▲.¥. 


5 P.M. 


B. 


•^« • • 


S.B. by E. 


2 


E.8J:. 




S.E. 


2 


9.45 A.M. 


6 P,M. 
1.30 A.M. 


B. 


25... 


S.S.W. 


2 


E-byS. 




S.S.E. 





7 A.M. 


2 P.M. 


B. 



June, 













July. 
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s.w. 


2 


E. 


2 


8.E. 


2 


I P.M. 


• • • 


V. 


12... 


N.W. 


4 


E. 


2 


S.W. 


2 


3 P.M. 


4.30 P.M. 


... 


13... 


• • • 


• • • 


• • • 


• •• 


S.8.W. 


3 


• • • 


• • • 


V. 


16... 


w. 


4 


E. 


3 


N.W. 


3 


2 P.M. 


6.15 PJf. 


V. 


18... 


s.w. by W. 

N.W. 


2 


(N.N.W.) 





NJf.W. 





I P.M. 


• • • 


V. 


27... 


s 


E. 
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S.E. 





2 P.M. 


6 p.m. 


V. 


30... 


S.W. 


2 


E. 


3 


W.N.W. 





I P.M. 


5.25 P.M. 


B. 



August. 



I 

2 

7 
8 

9 
10 

II 

12 

13 
14 
>5 



8.W. by S. 

N.W. 
N.W. by W, 
S.W. by S. 

S.W. 

s.w. 

S.W. 

s.w. by S. 

S.W. by W, 

N.N.W. 
S.W. 



2 

o 

4 
2 
o 

2 
2 
O 

o 
o 
o 



N.E. 





W.S.W. 





E.S.E* 




E.S.E. 




E.S.E. 




E.S.E. 




S.E. by E. 




S.E. bv E. 


2 


(N.N.W.) 


3 


E. 


2 


N.N.E. 






N.W. by W. 
W.S.W. 








S.S.W. 


3 


S. by W. 


3 


S.S.W. 


3 


S.S.W. 


3 


s.s.w^. 


2 


S.W. byW. 

N.N.W. 








S.W. 


2 


N.N.E. 






2 P.M. 

• •• 

1.5 P.M. 
10 A.M. 
9 A.M. 

I r.M. 

2.30 P.M. 

Noon. 
9 A.M. 

IP.M. 

0.30 P.M. 



5 P.M. 

• •• 

8 p.m. 

10 P.M. 

8 p.m. 
8 p.m. 

5 P.M. 

6 P.M. 

No change. 



V. 

B. 
B. 
B. 
B. 
B. 
B. 
V. 
V. 
V. 
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tinued). 



April. 



At North IdffhthoQBe, 200 feet ftbore the 



ViDdat9AJic. 
Direction. 


1 




& 

4 


W. 


W.S.W. 


I 



Wind at 3 P^. 
Direction. 


• 

•-( 

1 

o 




pk 


S.E. 


5 


E.0.E. 


4 



9 a.m. 
Dry. 



o 
43*5 

43 



ThermcMneter in shade. 



9 a.m. 
Wet. 



o 
37-2 

40 



Sp.m. 
Dry. 



o 
43 

44*5 



SP.M. 
Wetk 



o 
40 

40*8 



1 weather. 



May. 



E.S.E. 


2 


S.E. 




55 


48 


52*2 


47-2 


s.w. 


I 


S.E. 




65 


55 


55 


48 


S.E. 


5 


S.E. 




47 


46 


50 


48 


S.B. 


3 


S.E. 




51 


46 


54 


5» 


8.E. 


4 


S.W. 




53 


50 


60 


57-5 



July. 



w. 


3 


S.S.B. 


5 


62 


56 


58 


55 


N.N.W. 


4 


N.W. 


I 


59 


53-8 


63 


57 


S.W. 




S.W. 


5 


6o'5 


585 


68*5 


62 


N.W. 




S.S.E. 


3 


64 


57 


61 


56 


W. 




N.N.W. 


2 


6z 


56 


63 


56 


N.W. 




o.S.E. 


2 


58 


53 


59 


54 


s. 




S. 


I 


58 


55 


57 


54 



August. 



w. 


3 


E. 


I 


60 


55 


62 


55 


S.W. 


2 


Calm. 


0. 


66 


60 


63 


59 


S.W. 


4 


S.E. 


5 


69 


62 


66 


60 


S.E. 


4 


S.S.E. 


4 


61 


59 


56 


55 


s. 


2 


S.E. 


4 


67 


61 


68 


62 


s. 


2 


D.S.E. 


4 


75 


66 


7» 


635 


0.0.W. 


2 


S.E. 


4 


71 


645 


77 


67 


w. 


I 


D.S.E. 


I 


68'5 


64 


68 


63 


N.W. 


2 


N.N.W. 


3 


65 


60 


63 


60 


N.N.W. 


3 


N.E. 


2 


60 


58 


62 


59 


N. 


4 


N.B. 


4 


59*5 


57-2 


60 


58 



I weather. 
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THE PRESIDENT, J. W. TRIPE, M.D., 



AT THB 



ANNIVERSABT MEETING, JUNE 18, 1873. 



jfiKTLEHEir, — Before quitting the Presidential Chair I propose making 
brief statement of the progress of the Society during the last two years, 
id of directing your attention to some of the important changes which 
ive been carried out in that period. For some time past there has been 
strong feeling amongst some Members of the Council that this Society 
loiild have a room in which to place the Library, and that a gentleman 
ho could act as Assistant Secretary and Librarian should attend there 
iring ordinary business hours. This was considered by a majority to 
itail an expense which the Society could not afford ; and it was only 
hen the number of Fellows fell off, in consequence of the deaths and 
^signations exceeding the admissions, that it was fully discussed. That 
lese arrangements were not carried out too soon is shown by the admis- 
on of Fellows having been reduced from 28 in 1869-70, to 13 in 1870-71, 
id to 3 in 1871-72. Under these circumstances the Council determined 
\ take a room at No. 30 Great George Street for the Library, which is 
3w, and has been for some time past, available for the Fellows, although 
is to be regretted that there has not been a larger attendance. I am 
Lad, however, to say that of late the Fellows go there more frequently, 
ad doubtless will do so to a far greater extent when it is generally 
uown that they can read there, and borrow books, at all reasonable hours 
iiring the day. I may mention here that the Library contains a consider- 
3le number of manuscripts, some of which have been presented during this 
Bssion ; I refer now to the manuscript meteorological journals of the 
,te A. Edwin, Esq., for the years 1816-71, and of Miss Molesworth, of 
obham, for 1825-67. There are also a large number of works on 
eteorology and other kindred sciences, which may be usefully consulted 
f those who desire to have a good knowledge of what has been published 
1 the subject. I state this at some length as until quite lately but few 
ellows have availed themselves of these privileges. Th)ere is also another 
atter for congratulation, viz. that the admissions during the Session now 
mcluding have been larger than for many years, as no less than 36 
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gentlemen have been elected Fellows, many of whom are well known in 
the scientific world. The average attendance at the Meetings of the 
Society has also been larger during the last two Sessions than formerly, 
the smallest number during this Session having been as large as the 
greatest in 1870-71. The means for all the Meetings were as follows : — 
viz. 24 in 1870-71, 26 in 1871-72, and 32 in 1872-73. 

A comparison between the opinions expressed and the facts stated at 
our Meetings when compared with those of the foreign observers at the 
Leipzic Conference is, I think, very favourable to English meteorologists. 
For instance, the conclusions arrived at abroad that there is not any 
reliable maximum or any good mercurial minimum thermometer, do not 
accord with the observations and comparisons so accurately made by many 
Fellows of this Society. I do not propose quoting any of the conclusions 
arrived at by those who took a part in the discussions at our Meetings, 
as the printed short-hand writer's notes speak for themselves ; but I feel 
assured that the results arrived at here, and the replies which we hope to 
receive from the Fellows at large, will have considerable weight, not only 
here, but abroad. If, therefore, we have done any thing during this 
Session to settle such elementary matters in Meteorology as the value 
of aneroids for recording the ever-varying pressure of the atmosphere, 
the best form of maximum and minimum thermometers, and the hours 
best suited for recording thermometric observations so as to obtain true 
mean temperatures, we have made some advance towards constituting our 
branch of study into a science. At present ours is but a study or expe- 
rimental science, and much work must be done by observers and by the 
discussion of observations before we can hope to place Meteorology by the 
side of Astronomy. 

There are some proposed alterations of the Bye-laws of the Society to 
which I must draw your earnest attention, viz. the payment of an Admir* 
sion Fee, the alteration in the amount of the Composition Fee from £10 
to £12 or such other sum as you may determine, and the change of 
month for the Annual Meeting from June to January. As regards the 
proposition for the payment of an Admission Fee, I may mention that 
for many years there was an Admission Fee of a similar amount to that 
now proposed, which was withdrawn on the supposition that more Fellows 
would join the Society if the Annual Subscriptions only were payable ; 
but I do not think that the alteration has had the desired effect. As to 
the Composition Fee, although the rate, viz. a sum amounting to ten 
annual payments, is that ordinarily adopted by Scientific Societies, yet it 
is certainly too small to keep the proper ratio between those Fellows who 
prefer paying the Composition and those who decide on paying annually. 
As regards the change of time for the Annual Meeting, I feel assured 
that it will be of great advantage to the Society for our financial and 
sessional years to correspond. There will not be any diifficulty as regards 
the Transactions ; for the publication of the papers read in November and 
December can be postponed to January, so as to constitute the firet 
number for the year. There is, however, one matter which will have to be 
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arranged, viz. the length of time which those gentlemen who will be 
elected this evening shall hold office; and it will be for you to decide 
whether or not they shall go out in January next or at some other period. 
Before concluding, I desire to express my regret at the resignation of 
the two Secretaries, and especially of Mr. G-laisher, who has so long and 
ably assisted the Society ; but it is with pleasure that I have to state their 
continuance on the Council. I also have to express my thanks to the 
Members of Council and to the Fellows assembled in General Meeting 
for the kind support they have afforded me in the Chair. 



PROCEEDINGS AT THE MEETINGS OF THE SOCIETY. 

Mabch 19th, 1873. 

Ordinary Meeting. 

John W. Tbipe, M.D., President, in the Chair. 

Admiral Sir Edwabd Brlchkb, K.C.B., 13 Dorset Street, Portman Square, W. ; 
William F. Dbnxing, Hollywood IxxLro, Cotham Park, Bristol,* Edwabd 
Michael Eaton, 119 Crookes Road, Sheffield; Robebt J. Leckt, F.R.A.S., 3 
Lorton Terrace, Notting Hill, W. ; John Rickrtt, 4 Dingwall Villas, Dingwall 
Road, Croydon ; Abchibald Slate, Chiawell Street, E.C. ; Lancelot Tubtle, 
Aghalee, Lurgan, were halloted for, and duly elected Fellows of the Society. 

The names of two Candidates for Admission into the Society were read. 

The Pbesident informed the Meeting that at the last Meeting of Council a 
letter was read containing Mr. Qlaisher's resignation of the Secretaryship, and that, 
after much consideration, the Council had accepted it with great regret ; that they 
had then appointed Mr. Cator to the vacant ornce for the remainder of the session, 
and electea Mr.' Glaisher to the seat on the Council thus rendered vacant, which 
he was glad to say Mr. Glaisher had accepted. 

The following papers were then read : — 

" On some Results of Weather Telegraphy." By Robert H. Scott, M .A., F.R.S. 
(p. 181). 

Captain Colomb wished to ask i^ when there is want of fulness in the telegrams, 
any steps are taken b;^ letter to rectify the omissions, as^ although a letter would 
be too late to be used in forecasting, such information nught be very valuable in 
establishing theories of weather changes. 

Mr. Stbachan thought the public would gladly hail a return to Admiral Htz- 
roy's storm -signals, and he was glad to hear the Director of the Meteorological 
Omce publicly state that he was favourable to the adoption of the ''cone.'' The 
** drum '' ffives no indication of direction ; but the cone signifies that the gale is to 
be from the tropical or from the polar direction, and therefore gives more precise 
information. Forecasts of weather had been discontinued, yet they haa been 
listening to a great deal about the prediction of storms, which was more difficult 
and hazardous than forecasting ordinarv weather. Mr. Scott, in a recent lecture 
at the Royal Institution, had asserted that the chances of the same kind of weather 
continuinff for another day increased with its duration ; and, although this doctrine 
might logically be pushed to an absurdity, it was nevertheless true that we have 
frequently long speUs of the same type of weather. Therefore, according to the 
theory of probabilities, it is easier to predict weather from day to day during spells 
of fine, overcast, or rainy weather, than to foretell a storm two days in advance. 
There could be no question as to the advantage to the agricultural interests of the 
country that announcements of spells of drought or rain, fine or overcast weather 
(say in May or August) would be. As regards the checking of storm-warnings, 
AS the public are told that the present system announces only facts, it is hardly 
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poasible for the signals erer to be wrong, and any check upon them seems 
altogether unnecessary. 

Captain Toxnbee stated that telegrams from the Azores would be of mat use 
if connected by intermediate stations with others from Iceland. He added, tbat 
it was sometimes useful to express wants which, at the time, appeared to be im- 
possibilities ; and he felt sure that Mr. Scott would agree with nim when he said 
that the power of successfully warning our coasts woum be greatly increased if the 
observations from the Azores and Icel^d were connected by a line of vessels moored 
in the Atlantic. Practical men (and he saw Captain Colomb present) most not 
suppose that he dared to hope that the suggestion would be carried out ; they were 
the best judges on such points. He added that he had found observations from 
the Azores very useful when working at the Atlantic data about the time that the 
' City of Boston * was lost, because tnen ships' logs connected them with those of 
Iceland : but if it is necessary to wait for ships logs, postal communication is as 
good or better than telegraphic. 

Mr. Scott stated, in reply to Capt Colomb, that it was not the general rule to 
receive supplementary reports from the telegraphic observers by post, inasmuch 
as the continuous records at the observatories and at other stations rendered such 
a practice superfluous. On certain special occasions, however, the observers were 
directed to send up to London a copv of all the ooservations they had recorded 
within a certain period. In reply to Mr. Strachan, he did not mean to imply that 
he was prepared to adopt Admiral FitzRoy's system at once ; all that he meant to 
convey was, that he expected that the result of the deliberations of the Subcom- 
mittee, consisting of MM. Buys Ballot, Neumayer, and himself^ appointed at the 
Leipzig Conference, would be to adopt some form of signals similar to Admiral 
HtzRoy's. He further stated that the necessity for checking the intelligence 
issued had been forced upon the Office by an order by the House of Commons for 
a return for 1870, and that the Office had found great benefit from the preparation 
of that return, and had continued the practice. 

'* On the Barometric Depression of January 24th, 1872." By William Marriott, 
Assistant Secretary (p. 188). 

The President exnressed his satisfaction with Mr. Marriott's paper, and con- 
sidered the figures showed that great care had been used in compiling them. 
It was remarkable what slight changes had occurred in the barometrical readings 
at the points of lowest depression as the storm swept across England: thus, 
at midmght the lowest reading was 28*43 in., at 1 A.ic. ^*32 in., at 2 am, 
28*26 in., at 3 a.m. 28*21 in., at 4 a.m. 28*26 in., at 6 a.m. 28*19 in., at 6 a.m. 28*21 in., 
at 7 A.M. 28*31 in., at 8 a.m. 28.28 in., and at 9 a.m., as it passed out of the country, 
28*25 in. He thought these and other similar tables would be found to be very 
useful when printed, for purposes of comparison in the future ; and hoped that the 
Transactions would eventuaUy become such a mine for reference as would render 
unnecessary the searching of numerous volumes for information on storms and other 
meteorological phenomena. 

Caj^tain Totnbee was verv much interested in the fact that the speed of the 
depression was about 30 miles an hour. In the discussion of the meteoroloey of 
the Atlantic, he found the rate of pro^ss of several gales to have been from §6 to 
40 miles an nour. He thought that, considering the small number of obsenrationsy 
the subject had been very carefully worked out. 

Mr. Scott said that it was very satisfactory to him to find that the results as to 
the track of the storm which had been obtained in the Meteorological Ofiice had 
been entirely confirmed by Mr. Marriott from the information derived frtim a mote 
copious supply of data. As regarded the remarkablv low barometrical readings to 
which attention had been drawn, he would remari that Mr. Marriott, if he had 
looked forward instead of backward, would, as every one knew, have found read- 
ings about equally low in January of the present year. In this connexion it might 
be interesting to the Society to mention some very low readings which had becm 
brought under his notice of late. It would be remembered that on the 5th February, 
1870, the reading of 27*33 in. had been recorded on board the Cunard steamer 'Turi&,' 
in 51° 3' N., ana 23° 59^ W. : and in these islands this extraordinarily low rea^ng 
had been nearly eoualled. Prof. Thomson, of Aberdeen, had informed him that 
on January 7th, 1839, a night when those who were old enough to remember it 
would have expected an extraoiilinary reading, his predecessor. Dr. Knight, had 
registered the very low level of 27*58 in., the barometer having fallen 1*79 in. in 
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24 houn. Furthermore Dr. Robinson, of Armagh, had cited as his lowest reading 
27*608 in. on the 2dth November, 1838. On this occasion the barometrical readings 
at the Ordnance-Survey Office, Dublin, had ranged below 28 in. for 24 hours, 
and, as might be expected with such an extensive depression, there had been no 
storm. It was remarkable that these two extraordinary depressions had occurred 
within about six weeks of each other, and it was evident that in the winter of 
1838-39 the atmosphere had been in a very disturbed state. 

Bfr. Stmonb said he should be glad to see the two facts Mr. Scott had referred 
to printed in the discussion on the paper, as they would tend to make it very in- 
teresting. He gathered, however, from the paper, that Mr. Marriott had limited 
hia notices of previous depressions to those observed in the vicinity of the Metro- 
poEs ; and it was well known that in the north and west of Scotland low readings 
were much more frequent. Mr. Scott had mentioned that there was another de- 
pression at Valencia at the same time ; he (Mr. Symons) thought that there were 
three, the two subsidiary ones having ^at 9 a.m. on the 24th) their centres respec- 
tively on the west or south-west of ueland and the north-west of the Hebrides. 

Dr. Mann said he should like to ask Capt Toynbee if he did not know sjiy in- 
stance in which the rate of 30 miles an hour had been exceeded P In the storm 
which wrecked the ' Athens ' mail steamship in Table Bay in May 1865, the 
neatest depression of the barometer passed from Table Bay to Maritzburg, in 
Natal, a distance of 800 miles, in 20 hours, and therefore apparently at*a rate of 
40 miles an hour (see Proceedings of the Meteorological Society for Feb. 1867, 
p. 849). 

Capt ToYNBSB said that Mr. Meldrum, in his '^ Meteorology of the Indian 
Oosao," stated that their rate of motion in the southern hemisphere was about 
20 miles an hour. Probably, in the case mentioned bv Dr. Mann, there were two 
minima, one following the other, and that he at Natal was not dealing with the 
one which ha4 passed over the Cape of Good Hope 20 hours before. When the 
state of the atmosphere is disturbed, it is customary for these depressions to follow 
each other quickly. 

Mr. Strachan said the investigation had been so well done that it called for 
reiy little comment. It had suggested to him, however, the desirability of inves- 
tigating, in a similar manner, the low atmospheric pressure of January last. Mr. 
Scott had mentioned a barometric depression as happening exactly two months 
after a previous one. Curiously enougn, just thirty oavs after the remarkable de- 
pression, 28'49 inches, on January 19tn last, the remarkable barometric maximum 
of 80*8 inches occurred on February 18th. The depression of the 19th, which ex- 
tended firom the north of Scotlana to the south oi France, and to about an equal 
extent eastward and westward, was well marked for four or five days, almost sta- 
tionary, and accompanied with very little wind. It seems, therefore, to present 
fbatnxes in marked contrast to the characteristics of the depression of January 1872, 
which was virtually a cvclonic disturbance. It would be an important ol^ect to 
endeavour to account tor the lai^ quantity of air, nearly one-twentieth of the 
superincumbent atmosphere, wh£h was displaced from this enormous area, 
miitiier did it go P and what caused it p 

Bbr. Bebt saia he would supplement the remarks of Mr. Strachan by calling 
attention to the &ct that ^reat depressions of the barometer had occurred about 
^e middle of January during the last five years. He would congratidate Mr. 
Marriott on his paper, and especially on the construction of hourly isobars, which 
were Tery important in the investigation of such phenomena. From the < Quar- 
teilj Weather Report ' it appeared that there were three minima or minor depres-* 
wLoDB in the lowest portion of the concavity of a wave of low pressure which 
trayersed the area from the 20th to the 27th of January ; of these tne one in ques- 
tion was the deepest 

Mr. Whipple thought that a depression like the one under discussion en- 
hmoes the value of self-recording instruments, because observers might not be 
pware of the fact that one was passing over them, and omit to take eye-readings. 
Ailer a depression of the barometer, he had observed that there was usually a 
mdden jump at the time elevation commenced ; and by comparing the times at 
which me jumps occurred at different stations, the rate of motion of the column 
if minimum pressure might be obtained. In most cases the jump is accompanied 
by a ehiipge m the direction of the wind, and hence the time qf its passagje might 
[tfolM^^be deduced from anemograph records where baregrams do not exist He 
^^eyed the rate of motion of depressions to be about w miles an hour. Self- 
registering instruments, by recording consecutive depressions, remove the source 
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of error to which ohsenrers distant from each other are liable, Tie. consideriDg 
or more as one and the same depression. 

The Meeting was then adjourned. 
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Apbil 16th, 1873. 

Ordinary Meeting. 

John W. Tbipe, M.D., President, in the Chair. 

Chables Octavius Budd^ M.A., 19 Craven Street, and Alexandeb ^ 
MuiiBAY, Manor House, Hastmgs, were balloted for, and duly elected Fellows v»- ^^ 
the Society. 

The names of three Candidates for Admission into the Society were zead. 

The following papers were taken as read : — 

"On a Proposed New Form of Rain-Qauge, 'The Atmospileometer.' " 
John James Hall, F.M.S. (Abstract.) 

This instrument consists essentially of two parts — (1) a large cylinder, closed 
the bottom, which contains a strong glass bottle for the reception of the waf 
and (2) a receiver, funnel, and condenser combined. The receiver consists of 
upright or vertical sharp-edged copper cylinder, the internal diameter of whidh 
8 inches, in the inside of which a funnel is fixed. To the bottom of the fdni 
is attached a spiral tube, consisting of about four turns, and terminating in a loa^ 
straight tube, the bottom of which dips into, and serves to convey the water to, th- 
bottle. A second spiral tube is turned within the helices of the first, whicl 
passes at the top through a cylinder enclosing the tubes, and terminates under th< 
funnel, the lower end passing straight down, side by side with the oUier tube, in' 
the bottle. This serves to convey the air from the bottle, and allows the rain 
pass freely into the bottle instead of remaining in the funnel and tube, and bo 
liable to evaporate. 

The cylinder enclosing the two spiral tubes is about ) of an inch laiger L 
internal diameter than the circle described by the exterior sur&ce of the tabes 
the whole of this space and that between the tubes is filled with wet aandL 
the lower end of tne cylinder a stopper-box is screwed, within which is a 
spring and indiarubber pad which, by its downward pressure, c(Mnpletety 
tne bottle to the passage of air or water, except by the tubes which pan " 
the ttopper. 

The author believes that the two tubes presenting as they do so much 
surface, and being kept cool by the wet sand that surrounds them, would pie' 
evaporation. Should any aqueous vapour arise, it would accumulate and, ii 
conaensed in sufficient quantity, descend again into the bottle. 

'< Note on a Circular Rain-Gauge Level and Tester." By John James 
F.M.S. 






This consists of a circular spirit-level placed on the centre of four 

cross arms, underneath each ot which pins or stops are fixed, the outer sides, u 
furthest from the centre of the spirit-level, being set at 2*50 and 4O0 inches fioi 
the centre, thus describing, from their outer (vertical) surfaces, equidistsnt finoa 
the' centre of level, different diameters of circular rain-gauge receivers which, i 
the instances 1 have given, would represent 2*50 x 2s 5*00 inches, and 4<X)x 2b8'0 
inches. Pins may be set for any number of diameters : I simply mention the foi^*' 
going as sizes generally recognized. 

In using this instrument to determine the level of a gauge, it is simply neoesst]^ 
to drop the pins or stops within the rim of the receiver, thus allowing the hon- 
zontal arms to lie fiat on it ; the spirit-level will then stand in the exact centre cf 
the gauffe, which, if in error, may be truly set in every direction l^ tilting it until 
the bubole rests in the centre of the level. 

This instrument answers a second purpose. By turning it round while in use, it 
will prove the circle of the receiver — a matter not to be lost sight o^ eepecisllj 
when constructed on the sharp-edged vertical principle. 

The discussion on some of the Questions proposed to the Leipzig Conference 
was then commenced. 
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The Prbsidbnt st&ted that as the queBtiona for discussion were numerous, he 
as ohliged to limit the time to be allowed to each speaker to five minutes. 
He then read the first Question (No. 2 of the Keport of the Leipzig Gon- 
fiarence) : — 

" What 18 the best form of Barometers for stations of the second order P Is the 
use of Aneroids for such Stations admissible P" 

He remarked that the decision of the Leipzig Conference had been that Dr. Hann 
was to undertake the duty of reporting on this question. 

Mr. Symons. I think a previous decision was arrived at, viz. to the effect that 
aneroids should not be used mstead of mercurial barometers, out only for interpola- 
tion and as auxiliary thereto. All I wish to call attention to is the general remarks 
in respect to aneroids. Several speakers seemed to assume that aneroids were likely 
to get out of order ; and I rise to ask those present whether they can confirm 
an opinion in respect to the aneroid adverse to that which was enunciated at 
Leipzig P I may say that I have used aneroids a ^p!6at deal, and I am aware that 
they do sometimes play tricks ; still they are good instruments, and employed by a 
great many persons. As an illustration of the good work to be got out of aneroids. 
I may mention that I have two which I tested and compared with my standara 
barometers before starting on a long tour through Devon and Cornwall. I com- 
psied them upon Dartmoor, and with nearly a aozen standard barometers in those 
counties, and found that only one stands^ barometer gave an error of above 
(yes in. when tested by m^ aneroids ; and I proved afterwards that that one barometer 
was itself wrong. Tms is one instance why I cannot concur in the sweeping accu-* 
sation against aneroids. 

Mr. W HiPPLE. In respect to barometers for stations of the second order, I think 
we require to know exactly what are stations of the second order, — ^whether they 
represent stations where observers can take frequent eye-observations, or where 
they take only one observation per dietn. If it is where they take frequent obser* 
vations, give a closed cisteiti biurometer, in which the scale is contracted to correct 
for change of zero. If, on the other hand, it is supposed that observers at these 
stations can only make one observation a day, I think they had better be provided 
with registering barometers of the Milne pattern : this instrument is working, I 
believe, at one or two of the Meteorological Committee's stations ; but I am not 
able to speak of its actual performance. My opinion is that something after that 
constmction might be made to answer for these stations. The principal feature in 
it 18 a pencU sopported by a float, with a clockwork arrangement, which drives it, 
at definite intervals, against a sheet of paper. I think eventually we shall obtain 
an electric apparatus i^ng upon this principle. With respect to aneroids, there is 
one point which seems to nave been overlooked. As observing instruments, they 
work veiy wdl if only subj[ected to ordinary atmospheric chanffes ; but if subjected 
to great variations, they will be found to vary considerably. I nave no doubt, how- 
ever, that, if usea ozdy as observatory instruments, they may be relied upon 
daring the intervals which elapse between comparisons periodically made by 
the Inspector of Observatories, who should carry a mercurial barometer on his 
rounds, or when the mercurial barometers, if such are employed, should get out 
of order. 

Dr. Mann. In reference to the character of the aneroid, I think it right to say 
that my experience of the instrument is that it is only of scientific value when suh* 
jected to frequent comparison with some good mercurial barometer. The chief 
groond upon which this opinion is formed is that during some time Capt. Grantham, 
of the Royal Engineers, when engaged upon a military survey in the colony of 
Natel, for a long period, sent seveial'good aneroids, which were used in rough 
moving work, in continued succession, to me, for comparison with the fixed mercu- 
rial standard of my observatory, and that it scarcely ever happened th^t an 
instrument came in for comparison which had not acquired an error of a tenth part 
of an inch. I believe the aneroid barometer is liable to mechanical derangements 
when in rough moving work, which no care in banjiling can euard against with 
absolute certainty, and that these derangements are of a class wnich does not affect 
the mercurial form of the instniment. 

Mr. Casslla. I gather from the discussion that aneroids, however good, may 
at any time become deranged without its being known, and so always require to be 
compared with a standard mercurial barometer. I much fear then that, for the 
purpose proposed, aneroids are not desirable instruments to act with. 

Mr. Stbachan. The Meteorological Office issues a large number of aneroids to 
n.M. ships. When thev go out thev are set to the standard barometer reduced to 
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32^ ; ftnd when they come back they are again compared. Their scale-errors chang^*^^^ 
80 much that they cannot be relied on except as weather-glasses. Even for deter*^ — ' 
mining heights, their readings cannot be depended uj^n, unless the obserrer take 
frequent comparisons with a standard barometer. I will ffiye you an instance. Onl* 
last week we had five aneroids returned from H.M.S. ' Nassau/ and only one wi 
any thing like correct ; one was as much as one inch out, another nearly half a 
inch. They were all in fair condition, and had not been tampered with, yet theL. 
indications had gone astray in this way. I should think there can be no m£fe 
of opinion in England as to the kind of merciirial barometer best suited for 
stations ; in my opinion it is the Kew pattern. 

Mr. Scott. Aiieroids have constantly to be compared with mercurial instm- 
ments, and therefore cannot be de]^ ended upon. As regards the ^' Kew *' baro- 
meters, I may say that some are being made on a similar principle in Fraac^ ihi 
correction for capacity being taken into account in the scale. 

Mr. Lauohton. Notwithstanding the imperfections of which it is aocuaod, d I 

think that an aneroid on board ship is fairly to be relied on. As an instance in snppon ^ 

of this opinion, I may say that, after the loss of the * Captain,' I wrote to officers o: -^^csf 
nearly every ship in the squadron for copies of the barometric readinss at the times^^S' 
From some I received the readings of the standard barometer, from owers the read*— J- 
ings of an aneroid ; and, comparing the observations, I found them agree yery dose l^^^-Y 
one with the other, — the differences between aneroid and barometer not bein^^^r^ 
jrreater than those between barometer and barometer, and none exceeding whatz^^ 
m such a storm, might fairly be attributed to difference of position. 

Serjeant Arnold said that he had a very good aneroia, bearing Negretti anc^^ ^d 
Zambra's name, which had performed very satisfactorily for several years. 

The President. The time has now arrived to sum up our conclusions. In ihm- -^e 
first place, the opinion of all present seems to be that for hard rough worli^ when 
the aneroid may oe exposed to rapid and extensive oscillations of pressure, it is no ' 
suited for taking correct observations — as, for instance^ in mountain-ranges. I 
make this statement from personal observation, having been amongst the Si 
mountains myself, and seen aneroids compared both oefore and aner an ascent 
where, in many instances, the aneroids were much altered in register after they we 
brought down from great altitudes. Secondly, the opinion of Uie Meeting seems 
be, that while the aneroid is well suited for taking ooservations when another i 
strument is damaged or out of order, it is not to be depended upon for taking o1 
servatious at any stations unless ver^ frequently compared with a mercurial 
meter, and that the Kew barometer is very much to oe preferred. 

The PRESiDEirr. The next question for us is No. 4 of the Keport of tl 
Leipzig Conference, viz., ''What is the best construction of maximum ana minimi 
thermometers?" The result of the discussion was, first, that the performance 
the minimum thermometer (Rutherford's) was satisfactory, and, secondly, 
there is not any maximum which could be generally i^commendecf. ^' 

Rev. F. W. Stow. The chief thing I have to say on this point is that I __ 
the trouble, a few years ago, to make a comparison of two different maximum the 
mometers. One was a Negretti and Zambra, which I have had about 15 years, an«» 
the other was one made by Casella, on Phillips's principle, which I have had for T 
or 8 years. These instruments were placed togetner in a louvre-board screen, witlC 
their bulbs 4 ft. above the ground. The correction applied to Negretti's was —O"*? 
and to Phillips's — 0°*2. Ooservations were taken on 90 days, viz. 26 in June, 10 i 
July, 24 in August, and 80 in September. The difference of the readinffs, wh( 
corrected for index-enor, reached 0°*4 on one day only out of 90. The Sifleren 
was (P2 four times in June, once in July, and three times in August. It was 0^ 
four times in June, three in July, six in August, and seven in September. Tlie 
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thermometers agreed exactly on thirteen days in June, ^ye in July, three in Augrust^^ 
and eight in September. The difference was — 0^*1 (that is, the Negretti read lowe"^* 
than the Phillips's) three times in June, once in July, eleven times in Ausust, ancJ 
ten in September. It was — 0°*2 once in June and three times in September, anc/ 
— O^-S once in August and twice in September. So that the average difierenoed 
were: — 

June +6-04 August -8-08 

July -fO-04 September ..;... -0-09 

and for the whole 90 days - 0^*018, or only y\^ I have known Phillips*s insimmenta 
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resolve themselves into ordinarv thermometers : but this has been where the de* 
tached portion of mercury has heen too long. I believe that if the instruments are 
well and carefully made on either of these principles, they are as good as can be 
desired. 

Mr. Casslla sud, I was at a loss to conceive how the Conference at Leipzig 
could consider maximum thermometers defective. Certainly, some 20 years ago uiey 
were defective when they had steel indices, and we had often to rely on Six s 
thermometer as the standard. The use of steel indices was then supplanted by 
Negretti and Zambra's thermometer. When this thermometer came into use, it 
seemed to leave little to be desired. About this time another thermometer was 
devised by John Phillips, Esq., F.B.S., which is known b^ his zi^ame, and of which 
Mr. John Welsh, F.R.S., in the * Kew Report of the British Association for 1853- 
54,' said, " it is valuable for its extreme simplicity ; it is capable of greater delicacy 

of indication than even Negretti*s Aujr careful observer will, it is believed, 

find this the most convenient form of all maximimi thermometers.' This instru- 
ment was made and introduced into use by mjself. It admits of great variation in 
flize and form, and is extensively used for clinical thermometers. I have to tender 
my best thanks to the Professor for associating my name with it, as Casella's 
Maximum Thermometer, on Phillips's principle. 

Mr. Pastorblli. With respect to Phillips's and Negretti's maximum thermo- 
meters, both instruments require to be made with the greatest care. In Phillips's 
we often find that, if this be observed, the mercuxy column will occasionally unite 
with the index, when it ceases to be self-registering. This arises from the great 
difficulty of making thermometers absolutely free from damp. The same degree of 
moisture may exist in Negretti's, but there is no air-speck to derange. If Phillips's 
is well made, I consider it equal to Ne^tti's ; but when we consider the difficulty 
of getting attention paid to any instructions when sending these instruments abroaa, 
I VU^f^ to send those on Negretti's principle, prpvided they be well made. The 
dimculfy to overcome is to r^uce the tenaency to give their results by jumps or 
impulses. I have a standard thennometer of perfect calibre, correcUy divided be- 
tween the two fixed points, which I assume to be a correct instrument. If I were 
to send this thermometer to Kew, a difference might be found by comparison of one 
or two tenths of a degree ; therefore, if we get maximum thermometers to register 
within two or three tenths, I think it very close work. Considering both PhiUips's 
and Negretti's thermometers on their own merits, I have a difficulty to which to 
ffiye the palm. I like them both vexy much, but I rather prefer to make them upon 
Negretti's principle when they are to be sent abroad, as they are not so liable to 
derange ; but they both require great care in construction. 

- Mr. Stbachan. As to maximum thermometers, Negretti's is decidedly the best, 
and should be used at all land-stations. If well made, it answers perfectly ; and 
very few are not properly made. I will not speak of its merits as a clinical thermo- 
meter, as that is a matter about which we have nothing to do on this occasion. If 
a maximum thermometer is required for use on shipboard, Negretti's, experience 
shows, is not so well suited as Pnillips's^ which can be specially constructed for such 
purpose. Mr. Casella deserves the entire credit of havmg rendered this instrumeut 
suitable for use at sea. There an instrument is required the index of which will 
not shift its place, by the ordinary motion of the ship at least Such instruments 
Mr. Casella constructs for the Admiralty^ on Philli|)s's principle, by giving the tube 
so fine a capillary bore that the index is retained in its proper place by capillary 
attraction, even m opposition to gravity ; so that considerable momentum must be 
imparted to it by shajdng the instrument, holding the bulb end downward, before 
the index portion can be got in proper relation to the main portion of the mercury 
that is to set it. The instrument may be swayed about, as on shipboard, in any way, 
without causing the index to slip. Mr. Casella has been uniformly successful m 
making these instruments. Still we have had two or three instances of th^ air- 
speck getting above the mercury after long usaffe, and the instrument is then re- 
oaced to an ordinary thermometer. As regards minimum thermometers, as Mr. 
Casella himself does not recommend the general use of the mercurial minimum in- 
Tented by his son, there is no choice, and Rutherford's spirit minimum must be 
employed on laod and at sea. This thermometer ansv^rs fairly at sea, in ordinary 
weather, when made with a fine bore and a long index ; and for use on land the 
only drawback is the tendency of the spirit to condense at the extremity of the 
tal>e. This much, however, I must say of Mr. Casella's beautiful mercurial instru- 
ment, that I have had one of the earliest made in constant use ever since, and it 
has always acted with the greatest accuracy, and I have never had any difficulty 
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with it whatever. Neyerthelese, I can understand that, in the hands of perBons 
inexperienced in the careful uae of scientific instruments, it would pioYe trouUe- 
some. The chief point to attend to is the careful balancing of the instrumemt on iii 
support. The bulb must not be placed too high nor too low with reference to the 
horizontal position. 

Mr. DiNRs expressed his satisfaction with PhiUips's thermometer. 

The Rev. F. W. Stow. In 1871, 1 made a comparison of extremes registered 
by a Casella's mercurial minimum with those registered by a standard Rutherford 
minimum, and the result was that Casella's nearly always registered lower than 
Rutherford's ; but the difference increased as the temperature got higher. This 
comparison was made at Hawsker in 1871, and the mean dinerence ranged ai 
follows : — 

Mean minimum. Bally range. 

6-20 in June 44*8 li-7 

0-31 in July 6(H) 14-4 

0-49 in August 52-0 160 

0-24 in September 480 10-8 

Then, in 1872, 1 compared Casella's instrument with a smaller Rutherford minimum 
with elongated bulb, and the results were nearly the same. This comparison, how* 
ever, was made at Harpenden, where the daily range is much greater. The meaa 
difference was : — 

Mean minimmn. Daily range. 

8-14 in April 37-5 18-6 

012 in May 422 177 

0-35 in June 49-1 21-0 

0-52 in July 61-9 22-6 

0-56 in August 498 191 

0-36 in September 46-9 17*1 

0-05 in November 37-9 HO 

I conclude that, practical^; the two instruments agree, with very little variation, 
during ti^e colder part of the year ; but that in summer the mercurial minimum 
registers considerably lower than the other, the difierence being extremely flnetii*- 
ting from da^ to day. The reading of Rutherford's minimum may be depended 

3)on to QP'5 if the mean minimum is about 46°; but if tiie latter exceeds 50^, the 
cohol thermometer may not unfrequently be 1° wrong. I suppose the enlana- 
tion is, that in the summer niffhts the changes of temperature are m<nre ramothiui 
in the long winter ni^ts, and that the Rutherford thermometer is not aufficieiitly 
sensitive to register these changes accurately. In both experiments the instruments 
were placed in a louvre-board screen. 

The Pbesident. The discussion on this subject must now close. I thinlr we 
may take it that we differ very materially from the continental obeervero, inaemodi 
as we look on mercurial maximum thermometers as undoubtedly reliable when 
properly made on Negretti's or Phillips's principle. As far as I can ascertain, 
PhOlips's was not referred to at all at the Congress, and Negretti's had not been 
fairly tried. I can bear my own testimony in fieivour of both instruments^ and think 
Phillips's is rather more sensitive than Negretti's ; but it requires more care. The 
whole discussion this evening is clearly in &vour of these thermometers, and shows 
that they can be relied upon for giving extremely good results. It seems to be a 
question whether the mercurial minimum is fitted for ordinary work ; but there Is 
undoubted evidence to show that where sufficient time and care can be giveiiy it is 
a reliable instrument. I also think we all agree that the Rutherford mmimmn is 
a very good one. 

The Prbsidknt. The next subject for discussion is No. 5 of the Report of the 
Leipzig Conference — " What Instruments should be employed for determining the 
intensity of Solar Radiation P and in what wa^r can the comparability of the results 
obtained be insured P " The conclusions arrived at by tne Leipzig Confezeuoe^ 
as stated by Mr. Scott, were — first, that the results being obtained with dif- 
ferent instruments, they were not comparable with each oth^; and, secondly, 
that one hardly knew, with the instruments now in use, what had been actoally 
observed. At the outset, it must be remaiked that thermometers give the 
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p^^'Tim^tn temperature during the day, but do not indicate the time for which 
it lasted^ and are therefore of comparatiyely small value. For instance, you 
may get a very high temperature recorded by a temporary outbreak of the sun on a 
cloudy day. by which any one might be erroneously induced to record the day as 
unusually not. Some plan should therefore be adopted by which the amount 
of heat reaching the earw could be ascertained, or else for determining with cer- 
tainty the solar radiation by thermometric observations taken at very frequent 
intervals. 

Bir. Stmons. I think the discussion of this question has been anticipated b^ a 
paper read before this Society recently by Mr. Stow. Having, in m^ note to Leip- 
sig, referred to this paper, my name was proposed instead of nis to give a report to 
a mtnre Ck)ngre8s on the mode adopted m tnis country for measuring radiation. I 
am afraid^ if a Keport is to be prepared, I shall have to draw largely upon my friend's 
assistance. Our President has raised the question of duration as well as intensity, 
which is also, I think, efiectively dealt with in Mr. Stow's paper. I think we can 
scarcely improve on the mode or measuring terrestrial radiation, except we abolish 
the use of grass, and have something which is more definite and more uniform in 
length — something of the nature of long fleecy woollen fabrics, velvet, or sealskin. 
Something of known and comparable quantity of radiating-power would be a great 
improvement on grass. 

Key. F. W. Stow. Mr. Symons has said most of what I had to say on this sub- 
ject ; and I have only to refer to my two papers upon the question, — one written 
about four years ago, and read before this Society ; the other just now about being 
published, an extract from which, expressing my opinion on radiation, I will read 
to you : — ** To look at the subject generally, there are three different objects which 
meteorologists may propose to themselves m attempting to measure the sun's heat 
The first is the measurement of the intensity of the solar rays, irrespectively of the 
duration of sunshine and of the anffle at which the rays strike the ^und. This 
should be measured by the excess of the reading of a tnermometer with blackened 
bulb in vacuo, freely exposed to sun and air^ above the temperature of the air in 
shade. The second is the total heating effect upon a large mass of earth, metal, 
or water, also irrespectively of the angle of incidence of the sun's rays, but depend- 
ing both upon the intensity and the duration of the sunshine. This might be mea- 
sured by inserting a thermometer into the centre of a hollow sphere, sucn as a 68-lb. 
sh^ which mignt be filled with water, and should be elevated above the ground. 
The third is the heating-effect produced upon the earth's surface, depending upon 
the altitude of the sun, as well as upon intensilr and duration of sunshine, not to 
mention moisture, evaporation, &c. This may be measured by a thermometer not 
m vacuo placed upon tne pound, or still better, perhaps, by one buried just below 
the surface of a level sand-bed. It is to the first of these, Actinometry, that I have 
directed attention. I do not say that the other investigations are not equally im- 
portant ; but I think it best to obtain figures which represent the action, not of a 
variety of causes, the individual effect of each of which is unknown, but of one cause 
only, and afterwards to proceed to the investigation of the effects of two or more 
causes combined." I do not know that I can add to that, except that I think some 
way might be devised for finding out the heat of the surface oi the ground. Does 
terrestrial radiation come into our subject P 1 certainly think we ought to do away 
with the use of grass. 

The Pbksidbnt. I would observe that the subject under discussion is '^ instru- 
ments;" and unless you consider grass an instrument, it will not properly come into 
discussion, however useful it may be to settle the point 

Mr. Whipplb. The experience at Kew has been apunst the use of thermo- 
meters for determining nuuation. In fact, we have decided to have nothing to do 
with them. There is an instrument in use called '* Hodgkinson's Actinometer," 
which gives good results, but is a very difficult instrument to observe, and therefore 
eannot be recommended for use except at lar^ Observatories. It is a species of 
thermometer filled with a highly dilatable liquid (ammonio-sulphate of copper) ; 
the readings obtained by it are certain arbitrary values, and before definite results 
eaa be obtained, there are a number of coefficients to be applied ; therefore it cannot 
be extensively employed in its present form. 

Mjt. Stbachan. I think meteorologists should give some attention to the dura- 
tum of solar radiation ; hitherto they have been content to observe merely its in- 
tensity. It does not seem very difficult to arrange the solar thermometer to register 
phc»toffraphically, aided by a small spring dock. At least hourly observations of 
the 8(uar thermometer should be taken at the well-equipped observatories between 
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the hours of, say, a.m. and 3 p.m. in winter, and more frequently in summer. A 
few years' series of such observations would, no doubt, be instructive, and migbt 
indicate other methods of investigating the sun's heating effect in the diffisiefOit 
months and under varying atmospheric conditions. 

Mr. Casella. There are five convenient means of taking obeervationa on boI^ 
heat, viz. : — 1. The black bulb in vacuo, which has been so carefully tested by ^^ 
Rev. F. W. Stow. 2. PouiUet's pyrheliometer, described by Dr. Tyndall, wh5^ 
otherwise, to my mind, has not received the attention its merits seem to deeerV^ 
3. The ordinary black-bulb thermometer. 4. An arran^ment by Padre Seed^ 
consisting of three thermometers, two of which are contained in a water-jacket^ ^ 
varying temperature, whilst the third is exposed to the direct rays of the nv^^ 
C. Another arrangement by Mr. Southall, called the heliopyTomete]\ in whidi ^ 
black-bulb maximum thermometer is placed in a black box fined with blade dc^^ 
and covered with plate glass ; this being exposed to the sun's rays, about n<Mm, en 
in this climate, will rise to an average height , of say 228°, and I have seen it risei 
hiffhas23P'6. 

Mr. Stbachan. As regards Secchi's instrument, Mr. Ericcson^ in ' Nature,' 
shown it to be useless. 

The Pbesident. We appear to be more agreed as to the mode by which obser*^ 
vations should be made than we are as to what instruments can be rdied npoi 
There appears to be a strong feeling with some that thermometers in jackets 
be trusted to a certain extent, whiM others object to tiiem entirely. 






The Pbesident. The next question is No. 18 of the Report of the Leipzig C< 
ference — ^* Can uniform times of Observation be introduced for the Normal Dbsei 
vations P " This is a most important matter, and one on which the Conferenc^^' 
allowed a long discussion. M. Bruhns proposed that as opinions were so 
much divided at present, it would be better to postpone this question till the Men 
teorological Confess next year, and threw out for consideration whether or not i 
would be advisable to introduce generally the astronomical division of time, h 
order to bring the continental observations into harmony with the English. 

Mr. Scott. The difficulty in proposing imiformity in honrs of oheervation iar. 
that the hours differ in difierent countries } for instance. Prof. Wolf says that if ii 
Switzerland a change of hours were proposed almost dl observers would eeaae t 
observe. In this coimtry, if certain hours are to be observed, then, I think, A.if 
and 9 p.m. are the most likely to suit the convenience of observers ; but in Hie North- 
German system, established by Dove, we find that they call for 6 a.m., 2 p jr., a 
10 P.M. for observations. In this country we should find these hours difficult, aad 
must only conduct observations at a time when observers can do so mostconyenienth^^ 
to themselves ; and I hope it is a question which will come before the Councir^^ 
and whatever hours are recommended to them, I hope they will adhere to. 
the question of hours there was a long discussion at the first Meteorological 
ference, at the Cambridge meeting of the British Association, in 1845, and firoi 
that discussion our self-recording system of registration, which is indep«id^it 
hours, took its rise. 

Dr. Manx. There are some reasons for assuming a.m., 8 p.m., and 9 p.m. 
be a good series of hours for recording observations, as they are certainlj coi 
Venient ones. In one carefnlly worked-out comparison with observations in Natal ^ 
I found that I deduced identically the same yeany mean temperature from a year*^ 
series of observations taken dairv at these'hours, and from the means of dail]^ 
records of maxima and minima self-registering ins^ments. 

Mr. Whipple. Of course self-recording instruments are much to be desired f 
and havinff these established at certain points, I say let observers choose their owo 
hours, within defined limits, and then you will get more observations. We shall^ 
I have no doubt, be soon able to make tables of daily range suitable to most loca* 
lities. I have no doubt that, for barometer use at least, we ^all be able to tzest 
observations in the way I have suggested by tables. Temperature obseryations 
may cause more difficul^. 

Key. F. W. Stow. I have just put down a few figures which show the advan- 
tage of taking observations at 9 a.m. and 9 p.m., or 8 a.m. and 8 p.m. I have extracted 
from the results of observations made at Brussels for 20 years, the corrections to be 
applied to the mean of the daily maxima and minima in oraer to obtain the tme mean 
temperature. I then took out from Glaisher's tables the corresponding corrections I 

for the mean of two observations at 9 a.m. and 9 p.m., and also those Tor observa- 
tions at 8 A.M. and 8 p.m., the one series of corrections being — , the other +. 
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From the following Table it will be seen that by combining the registered ex- 
tremes with the temperatures observed at 9 a.m. and 9 P.H., or 8 a.m. and 8 p.m., 
you approach yery near to a true mean. In fact you havO; roughly speaking^ four 
obeerrations daily, at intenrals of six hours. 

UNiFORMmr m Hours op Obsebvation. 



Month. 


Corrections 

for mean of 

daily max. 

and min. 

(1) 


Ck>rrection8 

for mean of 

observations 

at 9 A.M. and 

9 p.m. 

(2) 


Corrections 
for mean of 
obserrations 
at 8 A.M. and 
8 p.m. 
(3) 


Corrections Corrections 

for mean of for mean of 

(l)combined (l)oombined 

with (2). with (3). 


January .... 
February . . 
March .... 

April 

May 

June 

July 

August .... 
September . . 
October .... 
Noyember . . 
December . . 




-0-4 
-0-7 
-0-8 
-1-0 
-0-8 
-0-8 
-0-7 
-0-9 
-0-9 
-1-0 
-.0-8 
-0-6 


+ 0-7 
+ 0-9 
+ 0-9 
+ 0-6 
+ 0-2 
-0-4 
0-0 
+ 0-4 
+ 0-7 
+ 0-7 
+ 0-7 
+ 0-6 


+ 8-8 
+ 11 
. +1-7 
+ 1-3 
+ 0-7 
+ 0-1 
+ 0-3 
+ 1-0 
+ 1-6 
+ 1-2 
4- 0-8 
+ 0-7 


+ 016 
+ 010 
+ 0-06 
-0*26 
-0-30 
-0-60 
-0-36 
-0-26 
-010 
-016 
-0O5 
+ 0-05 


+ 0-20 
+ 0-20 
+ 0-46 
+ 016 
-006 
-0-35 
-0-20 
+ 0-05 
+ 0-30 
+ 010 
OOO 
+ 010 


Year 


-0-8 


+ 0-54 


+ 0-93 


-0-14 


+ 008 



Mr. StmOxs. I should like just to say that I differ from Mr. Whipple as to the 
latitude he would allow to obseryers. I cannot anticipate self-recording apparatus 
will be applied generally throughout the country ; tnerefore we must depend on 
eye-obeeryations ; and if obseryers will not take observations with some little self- 
denialj we had better be without their obseryations. So, also, with respect to ob- 
seryations of extraordinary phenomena ; observers whose interest in the subject is 
insufficient to induce them to take extra observations of unusual phenomena with- 
out special instructions, are not the class of observers 1 should wish to encourage. 
Dr. Mann referred to obseryations at 9 a.m., 3 p.m.. and 9 p.m. ; no doubt eyery 
additional hour flriyen to the subject is an additional approach to that continuity 
which we seek ; but there is this disadyantage in adding a 3 p.m. observation, that 
it would destroy the adyantage possessed by homonymous hours and mentioned 
1^ Mr. Stow. I think, also, it should be decided whether observations are to be 
taken according to Greenwich time or local time. If we have 9 a.m. local time, 
the obseryations will not be simultaneous; and if, on the other hand, we haye 
Ghreenwich time, we haye difierent points in the daily curves. 

Mr. Whipple. I would ask, lA it desirable that observers should be told that if they 
cannot fall in with our yiews, and take their observations at a giyen hour, ikat 
thdr obseryations must be refused ? My opinion would be, rather accept the ob- 
seryations at whateyer time the obeeryer can make them. 

The President. The time we have given to this subject is short, especially 
eonffldering its importance. One of the points started is, whether we should h& 
guided by local or Greenwich time, and i do not see how we can properly take the 
whole matter into consideration with the limited time at our command ; I think, 
therefore, we should determine whether or not, as this matter has been so imper^ 
iectly discussed, we should reopen the matter at our next meeting, so that our 
English meteorolofi^ts should be better represented at the Congress. I wish for a 
fblter expression of opinion upon a larger number of points. Is it your wish tiiat 
this should stand oyer to the next meeting for consiaering the desirability of uni- 
formity in the hours of observations ? and, if so, what hours ? 

The Pbesident said that the next question. No. 20 of the Report of the Leipzig 
Conference, was : — 

** What are the Rules and what the Intervals of Time for which the Means of 
the aeyeral Meteorological Elements should be calcidated P Which is the better 
plan, to begin the Meteorological year with December or with January ? " 
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The following letter was read : — 

" Litherland Park, nuar LiTerpooI, 
" I4th Ajiil, 1873. 
" William Mabriott, Esq^ 
" Meteorological Society, JLondon. 
'< Dbab Sm, 

'' I am much flattered by your inyitation to attend the meeting of your 
Society which is to be held on Weonesday nezt, and regret that I shall not lie in 
London at the time. I wish, however, if in accordance with ^our reg^ulations, to 
submit to the meeting the following remarks on one of the topics which hxve been 
proposed for discussion. 

"In taking the means of long, or comparatively long, periods, whether these be 
groups of daily, monthly, or yearly observations, it seems to be of little in^cN'tanoe 
at wnat point the series commences, a.m. or p.m., the beginning or the middle of 
the montn, the 1st of January or the 1st of December, whether we commence with 
maximum or minimum values ; but, in taking the mean for a single day or year, or 
for two or three days or years, it becomes necessary to be more careml. In such 
cases it is scarcely consistent to commence with a point near either a maximum or 
a minimum. For example, in thus taking the mean temperature for a daily in- 
terval, we are open to the inconsistency of joining the half of one day or of one 
night with the complementary half of the next day or the next night. If we com- 
mence with civil time, we join the halves of two separate nights. If we ocmmience 
with astronomical time, we join the halves of two distinct days. If, for the yearly 
period, we begin with midwmter, we join the halves of two distinct winter seasons. 
In such cases it would evidently be better not to commence with a known maxi- 
mum or minimum. 

'' When a number of days or a number of years are grouped, so as to obtain mean 
values, tills objection is of le8S moment. 

'' As the month is altogether an artificial division, the beginning or end of a par- 
ticular month should not, I think, be allowed to interfere with the grouping of 
what may be termed natural meteorolomcal periods or seasons. On this account I 
wish to make objection to the suggested division of the year into periods of three 
months each, whether bennning with 1st of January, as proposed b^ some meteoro- 
logists, or veith the 1st of December, as proposed by others. I admit, however, that 
the latter date corresponds more nearl^r with the beginning of a natural or seasonal 
period than the 1st of January. In this matter we should, I think, be fuided, to a 
great extent, by the position and relative motion of the sun, the acknowledged 
source of all climatic change. The movement of the sun in declination is so n^id 
at the equinoxes as compared with the solstices, and this comparatively n^id 
movement lasts so short a time as compared with the whole year, that I would 
propose two months each for the two equinoctial seasons, and four months each for 
the summer and the winter seasons. My attention has been specially drawn to 
this subject while making an examination of the winds of Liverpool. £(ere I found 
that such a division of the year gave more consistent results than the division into 
equal periods of three months each. An examination of curves of mean annual 
temperature for different places will also show that this division is suitable for 
seasonal means of the other meteorological elements. Temperature is usually taken 
as the leading meteorological element ; and if temperature is to guide us nere, it 
will be seen tnat the most rapid change occurs during two months near the times 
of the equinoxes. 

'^ I say near the time of the equinoxes, because the cumulative effects, wl^ther of 
increase or decrease of temperature, move the periods of most rapid change to some 
time after the 21st March and the 21st September. I have found the two months 
March and April, and tiie two months September and October, give very ffood 
results ; but the periods of two months lying oetween the middle of March and the 
middle of May, and between the middle of ^ptember and the middle of November, 
may possibly be better, as correspondingmore exactly with the more rapid changes 
of temperature at our own stations. Either of these equinoctial seasons, of two 
months each, will, I think, be found on examination to be preferable to seasons of 
equal periods of three months each. 

'^ One word now on the artificial divisions of the year. Modem investigation leads 
to the conclusion that the automatic records of the usual meteorological elements 
should be tabulated for houriy intervals ; and various reasons may be urged for 
dividing the year into the same number of parts, t. e, into twenty-four instead of 
into twelve parts, and that these should be made as nearly equal to each other as 
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the number of days in a year will permit I will not now attempt to indicate 
theee diyiaions in detail, neither do I wish to indirectly support the idea of a 
fortnightly or semilunar period. It must be plain, however, to those who have 
i^ppli^ BesseFs formula to the inyestigation or meteorological phenomena, that a 
dnodecantal term exists which deserves attention — that is, a term which has twelve 
maxima and twelve minima in each year. Now this term cannot be obtained so 
eaailj in any other way as from semi-monthly averages. In taking monthly means 
we cancel out all its features, we destroy all trace of it. 

^ It must not be said that periods of about fifteen days are too short to show any 
rery diatinctive features, as means of shorter periods sometimes show very decided 
diflfexenoes, even at those seasons of the year when change is slowest. As an ex- 
ample, take the Kew temperatures for the month of Jmy 1869, which month I 
liappen to have divided into three periods, for another purpose, of 10, 10, and 11 
days respectively* The following shows the result : — 

Ist period. 2nd period. drd period. 

July 1 to 10 July 11 to 20 July 21 to 31 

inclusiTe. inolusire. induaire. 

Mean temperature from hourly obser- o o o 

vations 01-74 66-50 64-36 

Coefficient for polar change, or one 

half of the daily range 7-31 8*64 8-31 

Coefficient for quadrantal change, or 

one half of the semidiurnal range . . *45 -74 *56 
Coefficient for sextantal change, or 

one half of the 8-hourly range .... *42 -64 *65 

" Chanji^es so great as these may sometimes occur in even shorter periods, it may 
be even in consecutive dars ; but they become more important Wnen they affect 
the means of so many as 10 days, as in this example. All that is contended for is, 
that by taking half-monthly instead of monthly periods as at present (that is, by 
adopting twenty-four instead of twelve artificial periods) we shall get a more com- 
plete idea of the changes which really occur ; that bv adopting these divisions we 
shall, without giving this generation more trouble, oe putting our materials into a 
shape which wSl be more usefril to those who follow us. 

'VThis isnot, however, the time to dilate on this topic ; and I wilL only add that, 
while reerettin^ that so few meteorologists follow up this branch of our science, I 
congratoUte this Society and meteoroloflpsts generally that the Committee of 
Management and officers of our National Meteorological Office are taking so mudi 
interest in this as well as the other interesting topics which are to engage your 
attention at the coming meeting. 

" I am, dear Sir, 

"Yours very obediently, 

«W. W. RUNDKLL. 

'' Note. — I append fuller details of the Eew observations for July 1860, alluded 
to above. 

July 1-10. f •*■* ~ 61°-74 — 6°-20 oos — r 387 sm — ^ + *15 oos 2 — r- 

. .Ao -;« o 360° * ^^^ „360°Jf ^^ . «360°ar^ 
+ -42 nn 2 — ^ -j. ^06 cos 3 — ^ -095 sin 3 — j— Ac. 

j^8^^}T.==66°-496-7°-00eo8??^-6-07fm 

360*"* 360^* SeO'^T 

+ -629 Bin 2 — y~ + '^^ *^ ^ "T" "*" '^^ "° ^ — F~» ^' 

J^iyCTi.} ^* =640-345 - 7--163'cos ?^ - -422 sin ?^ + .44I coe2?^ 

360° X 360** X 360** x 

- -342 sin 2 — j— + -641 cos 3 — ^— - -126 sin 3 —j^* &c. 

'' Here T represente the temnerature at the hour x (in these examples 1 a.m.). 
The terms on Uie other side of tne equation show in detail the coefficients for that 
hour, k in this case represente twenty-four hours. " W. W. R.** 
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Mr. Scott said Mr. Rundell had paid a great deal of attention to the subject 
If you take half months, the use of Bessel's Interpolation Equations is simple, and 
you have the advantage of 24 periods in the year and 24 hours in the day. The 
question hefore us is, '^ How to divide the year into periods ? " It does not so much 
matter what the period is, so long as we are all agreed upon it. Supposing yoa 
take the five-day mean, that would give 73 periods m the year. I thinJE we irant 
something shorter, and good will be done if tne Meteorological Congress at Yiemka 
can agree as to what periods should be adopted. 

Mr. Dines. What few remarks I have to make refer to rainfall only. The 
months are a very convenient division, and one we have got used to: but 1 
think a much shorter time (say 5 days) would be preferable. February and Mardi 
are our driest months, September and October the wettest ; but the rain&ll difBoi 
very much in different peais of the same month. 

Mr. Scott. The division of the year into 73 parts nves us a troublesome nnmbei 
to deal with ; and therefore it has been suggested oy Prof. Bu^s Ballot that W 
making 5 of the five-day periods into six-day periods, you by this means get 7a 
periods, and then you can get 12 or 24 periods. As regards the nving np of the 
civil year, it will "be seen by. a very interesting paper by Mr. A. F. O^er, F.R.S., 
in the Report of the British Association for 1865, tnat there are indications that 
the prevalence of certain winds follows periods which are independent of the ciyil 
year altogether. 

Mr. DmRS. What I meant by nay observation was this, that the rainfall durinff 
the second week in September and October difibrs as much from that in the fouth 
week as the rainfall of February and March differs from that of September and 
October, and therefore a shorter division of time would be preferable. 

Mr. Strachan. Mr. Rundell's paper has been quite a surprise to me ; and if it 
should be corroborated that the curve of atmospheric pressure exhibits the nu- 
merous maxima and minima during the year detected by nim from his examination 
of the bi-monthly values for Liverpool, he will have made an important disoovexr. 
It certainly seems to me that bi-monthly values for the meteorological means could 
be more readily and accurately dealt with by Bessel's formula than the laige 
number (73) of five-day means which the computer has to manage. But this ques- 
tion must be settled by the heads of Institutions and Observatories, and probably in 
no other department of meteorology would they do a greater service than by agree- 
ing to a uniformity of practice in the publication of means. 

Mr. Whipplk. With respect to this question I think the English ojnnion 
would be decidedly averse to adopting 6-day periods, because Sunday, upon which 
day many observations are omitted, would cause an inequality in the means ; to 
telegraph observations especially 6-day periods would be unfair indeed. I think 
we must do away with monthly periods, and that, presuming the existence of atmo- 
spheric tides, every advantage 'would be gained by dividing the year into lunations. 
Then why not have lunations, and treat subdivisions accordingly ? As regards the 
time of terminating the day, I think it had better remain as it is. 

Mr. Symons. In respect to the termination of the year, the strongest argument 
for closinjg with the civil year is, that Prof. Buys Ballot^ all whose publications have 
closed with November, has expressed his willingness to conform to the civil year: 
such an expression coming from him is worthy of weight The relation between 
meteorology and civil life is great, and meteorologists should do what they can to 
conform to the customs of civil life. I am afrua that meteorologists will have 
some difiiculty in inducing the public to take up with changed quarters of the 
year; and until they can ao so, I think it undesirable to change. 

The Pbesidbnt. I must also say of this subject, that we find it too important 
to be disposed of in so short a time. I think, with Mr. Symons, that the meteoro- 
loncal and civil year should agree. If you niake any alteration, you will raise frssh 
difficulties, and nad better therefore not disturb present arrangements in England. 
At least that is my opinion. 

• 

The Frbsidbnt. The next subject, '' Regulations to be adopted for carrying 
out the recommendations of a Congress," there is no time left to discuss ; there- 
fore we must adjourn this meeting till the meeting in May, when I hope the latter 
subjects will receive the full attention they deserve. 

The Meeting was then adjourned. 
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May 2l8t, 1873. 

Ordinary Meeting. 

John W. T&ipe,'M.D., President, in the Chair. 

HxNBY CoLBOBKB, 53 Tachbrook Street, S. W. ; Rev. Henby Ffolkes, Hil- 
lington Rectory, Norfolk; and £bwin Eosall Glydb, 3 Church Road, Dart- 
mouth Park, Forest Hill, S.E., were balloted for and duly elected Fellows of the 
Society. 

The names of four Candidates for Admission into the Society were read. 

The Pbbsibent. The first business for this evening is to resume the discussion 
on Question No. 18, firom the Report of the Leipzig Conference—^* Can uniform 
times of Observation be introduced for the Normal Observations ? " 

Mr. Glaishbb. In respect to the times at which Observations should be taken, 
as to whether astronomical or ordinary mean time, I think for every thin? in con- 
nexion with astronomy astronomical time should be used, and every thin^ m respect 
to meteorology ordinary mean time should be adopted : and I say this as based 
upon long experience. With respect to uniformity, no doubt it would be a great 
thing if SL\ observations could be taken at one instant ; but if observers be limited 
to a certain definite time, it seems to me vou would have very limited observations. 
Mj impression is, that observations should be taken at times most convenient to the 
obeervers ; and if this latitude be allowed, you will have a series of observations 
with rM^arity, and continued from year to year. 

Mr. Symons. There is one other point on which I shall be glad to hear Mr. 
Glaiaher's opinion ; and that is, the question of whether local or railway time should 
be adopted. I know that at a great many stations the difii^rence between the two 
ia not very sensible ; but at some English stations we have a difference of 20 minutes, 
and I think we should come to a decision at once on this (question. If we are at 
the same point of the daily temperature curve, then observations are not taken syn- 
cbronously throughout the country. I do not profess to be able to give a competent 
decision myself on this point. I do not know that this subject has been brought 
to the attention of observers ; for, so far as my experience p^oes, there is a consider- 
able diversity of practice. I need hardly say that it is desirable to call their atten- 
tion to this, so that uniformity of practice may be ensured. 

Mr. Salmon. In connexion with the remarks of the last speaker, I think the 
loealitj of Ireland should be taken into consideration. When we compare the ob- 
servations taken in England with those fix)m the west side of Ireland, there is a 
material difierence between them in local time. In England, railway time or 
Qreenwich time is kept; but in Ireland, Dublin time is used. 

Dr. Mann. There is one course which it strikes me might work advantageously — 
namely, to establish a fixed time for observations, and to consider all observations 
which are made at the adopted regulation hour of the day as having a higher value 
than those which are made ad libitum at other times. 

Mr. BiCKNEix. With reference to what has fedlen firom previous speakers on 
the advantages of taking observations by Greenwich time, I am of opmion that 
the adoption of a fixed time, especially in the west of Ireland, where the difierence 
is nearlv half an hour, would limit observations greatlv. 

Mr. Strachan. The decision on this question should depend upon what normal 
observations are. If only such observations as are taken at equidistant parts of the 
day be meant, then local time might well be adopted. Few amateurs can take 
more than one set of observations oaily, but all of course wish their labour to have 
some practical value. The observations of amateurs are, in fact, useful for climatic 
deductions, and as data for studying synchronous weather. For the former pur- 
pose a definite local hour might advantageously be fixed upon \ for the latter, ob- 
servers must conform to Greenwich time. 

Mr. Scott. There is an obstacle in the way of our having uniform times for 
observation, because we are so dependent on unpaid assistance. In other countries 
they say to their observers, ''If you will not observe at our hour you shall not have 
your olmervations published ; " and the question for this Society is, whether or not 
they shall recommend to their observers to try and make their observations at the 
same hours by Greenwich time : persons who reallv are interested in their work 
will take the trouble to get the exact time. With reference to daily weather- 
charts, it is necp«»arv that observations should be svnchronous. The diff*ercnce in 
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observations in these islands is not great ; but when you come to the 
made in the New-England States, which are made at tiie same aecoiid of time 
with observations made in California and San Frandsco, the difinence between 
local and Washin^n time is great Each country muatwoik for itselL I think 
it important, notwithstanding, tnat this Council should decide whether or not they 
woula recommend a certain tune (say 9 a.m and p.m.) for ordinary obeervatioiu. 
Mr. SoPWiTH. I quite a^^ree in thinking that observers who take correct obser- 
vations would adopt a certain time, if ncommended to them to do so, and I think 
that in Gbeat Britain Greenwich time might be considered a general time. Wiik 
respect to atmospheric observatioDS. I have always thought that they should be 
taken at equal periods of time ; but I have found 9 a.m., 3 P.M., and 9 p.ic, having 
two intervals or 6 hours and one of 12 hours, practically convenient. 

Mr. Bbbwin. I think it would make no diStonce to maTJmnm andminimam; 
but if vou come to take the mean temperature at a fixed hour it would make a good 
deal of differenoCi and for these observatioas I think it better to have local time. 

Mr. Stkoms. Inasmuch as railway time is generally known throughout the 
country, local time is, for civil purposes, practically eztmct; but some observen 
have resuscitated it for their daily observations. With reference to the hours 9 a.il, 
3 P.M., and 9 p.m., I should prefer 9 a.m. and 9 p.m. My reason for olgecting to 
3 p.K. is, that whereas Ihe average of 9 a.m. and 9 p.m. is very nearly the mean 
temperature of the day, if you interpolate 3 p.m., which is much higher, you thai 
obtam a value which is not the mean temperature, and you are hardly any the 
better off. I quite recognize the advisability of shortening the intervals, and mak* 
inff them 9 a.m., 3 p.m., 9 p.m., and 3 a.m. ; out this is out of the question. 

Mr. Scott. Similar remarks about the 3 p.m. readings have been made by Profl 
Buys Ballot, that any mean obtained from combinations of observations in whidi 
dav observations are predominant is fisdlacious. You can divide the day into three 
8-hour periods, but you cannot have one period of 12 hours and two of 6. 

The President. I think the general opinion, as elicited by this discussion, ia, 
that the two periods of 9 a.m. and 9 p.m. would be better than the three periods o£ 
9 A.M., 3 P.M., and 9 p.m. I agree in thinking that the 3 p.m. would represent, to 
a great extent, the maximum observation, and 3 in the morning would ahow the 
colaest. Therefore the 9 a.m. and 9 p.m. observations may be regarded as inter* 
mediate between the maximum and minimum respectively. With reg^urd to time, 
I think it important that local time should be observed and not GreenwicJ^i mean, 
time, and that therefore we should take our observations so as to obtain as &r a» 
possible a record of temnerature at such hours as would give a relative tmiformity' 
of solar elevation above tne horizon. As Mr. Bicknell intimated, hfdf an hour woula. 
make a great difference in temperature observations. There can be no doubt tha^ 
statistics should be based on comparable data, and that therefore uniformity oC* 
time should be fixed. I should like to take the opinion of the meeting as to th9 
hours 9 A.M. and 9 p.m. as against 9 a.m., 3 p.m., and 9 P.M., or the three S-hour* 
pjeriods, or the four 6-hour periods, or any other you mav recommend for adop— 
tion by observers ; of course we cannot insigt upon these nours. 
The division was then taken, viz. : — 

For 9 A.M. and 9 p.m. hours of observation 20 ayes. 

„ 9 A.M., 3p.m., and 9p.m. „ „ „ 

„ any other hours of observation „ 

The President declared the opinion for the hours of 9 a.m. and 9 p.m. to be una- 
nimously agreed to. 

The rBBSiDKNT. I shall now put the question whether we shall adopt local 
time ; or Greenwich mean time for England, and Dublin mean time for Ireland. 

Fourteen ayes were ffiven for ''local time;" and this number being a majority 
of those present, " local time '' was declared to be carried. 

The President. The next subject for consideration is " No. 20, Division of the 
Year for the Calculation of Mean Results." 

Mr. Scott. I take this as two questions — ^first, whether to begin the year with 
January, and, second, whether we would adopt 6-day means, and what 6-day means 
they should be. For instance, if you divide the year (366 aays) by 6, you have 73 
exactly, a very immanaj^ble number. January, February, March, and April make 
exactly 120 days ; and if you divide that into 6-day periods, you have an even 
number; but m the 4 months May to August you have 123 aays, and in the 4 
months September to December you have 122 days; and the question is whether 
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you should hare one G-day period for 6 of the 12 months, vu. May, Jvly, August, 
tNstober, and December, so as to divide the year into 72 periods. This is the plan 
that M. Buys Ballot has adopted, and has found to work yery welL Then 
there is the question whether we should begin the meteorological year with De- 
cember, or, according to the Civil Calendar, with January. The question of 
5-da^ means was ful^ discussed at Leipzig, and we could not come to a definite 
dedsion upon it 

The Pbesident. I ma^ say that I think meteorology should be identified with 
dvil matters as far as possible. 

Dr. Mann wished to have the further infoimation from Mr. Scott, whether he 
was to understand there were to be five 5-day and one 6-day periods in each 81 -day 
month, xmder theproposed syBtem, 

Mr. Scott. Five-day periods in each month, but the sixth period in some of the 
months to be of six days. This would agree as nearly as may oe with the ordinary 
dvil months. 

Mr. Stbachan. The character of the observations to be dealt with should 
hare been stated. We must start with daily values. Temperature, for instance, 
has a daily curve, having one maximum and one minimum ; but one observation 
daily is not sufiident for its mean value. From proper daily means only can cor- 
rect monthly means be deduced. Objection is made to monthly means, because the 
months vary in length from 28 to 81 days. One or two days make no sensible dif- 
ference on such means. Still, if it be objected that 28 days are insufficient, give 
** weights " to the observations, and calculate the probable error on 28 compared 
with 81. You will find this a nice little Ut of labour, scarcely warranted by the 
result Knowing this, I am content with monthly means : these show an annual 
curve for temperature with one maximum and one minimum. However, the di- 
urnal and annual curves for the other meteoroloffical elements are not analogous to 
thoBe for temperature. The diurnal curve for the barometer has a double maxi- 
mum and minimum ; and the annual curve is abnormal, and, indeed, so uncertain, 
that computers have been led to subdivide the months. Those who have computed 
it from bi-monthly means get quite a different curve to that deduced from monthly 
means. If we employ 5-day means, we modify the curve still more, while we enor- 
mously increase the labour ot computation. The preference f<»r montnly, bi-monthly, 
or 5-aay means should not be pronounced without considering weekly means. 
There is a great deal to be said in fieivour of 7-day means, especially in connexion 
•wiih. the Hegistrar-General's returns of mortality. 

Mr. Dines. I made some observations at our last Meeting respecting the differ- 
ence of rainfall in difierent parts of the same month, but h^ not then the figures 
^th me. I have them now. Speaking relatively only, the ndnfiill for 47 years 
lias been as follows in September and October : — 

2nd week in September '160inch. 

4th week in September *257 „ 

2nd week in October *162 „ 

4th week in October '279 „ 

I do not think the monthly division would give a ffood idea of the distribution of 
the rainfall, but that we should have shorter periods. 

Mr. Sauii ON. 1 do not think we should ignore the connexion which meteorology 
has with dvil life ; therefore it is necessary that we should come to monthly 
means ; then, by a combination of those means, we c^et the seasonal means. A great 
deal as regards health is connected with seasonal means } therefore 1 think we 
should have seasonal means, beginning with 

December to February 90 days. 

March to May 92 „ 

June to August 92 „ 

September to November 91 „ 

Whatever we may do in respect to 6-day periods, we should do wrong if we ignore 
monthly means and seasonal means. 

Mr. Symons. There is no question but that meteorology and civil life are so 
closely connected, that it is quite right we should conform to the usa^ of civil life. 
There is one point which 1 wish to draw attention to, and that is with respect to 
seasonal means. I think the arrangement of beginning the meteordogicfd year with 
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December is a good one ; but we must take care that we do not follow the example 
of some of the foreign meteorologists, of beginning the annual statement with Ist 
of December. I beueye the better plan for thi£L and which has been adopted in 
Russia and France, is beginning it with the civil year^ but giving the '* meteorolo- 
gical year/' t. e, December to November, also. 

Mr. Scott. The proposal for beginning the vear with December has been given 
up at Leipzig as being too troublesome. Prof. Dove has professed his readiness to 
aouidon it, and take the civil year for publications. 

Mr. SopwiTH. The several points now in discussion require much careful con- 
sideration — ^much more than can be given in the course of a conversation like the 
nresent. If the opinion of this Society is to be of any weight at any future Con- 
ference, I think it would be a great advantage to form a Committee to draw up a 
series of questions and statements on all matters in connexion herewith, numblw- 
ing the questions, and requesting in reply the attention of observers to all or anj 
of the suDJects. A collateral advantage to be gained by adopting a course like this 
would be the obtaining much valuable information given witn care ; and this would 
tend more to the credit of our Society than allowing the vote of a comparatively 
small meeting like the present to be considered as representing the decision of the 
Society. 

The President. I think Mr. Sopwith's suggestion extremely valuable^ and will 

?ut it to the Meeting. The discussion has been as to periods, whether of 6 days or 
days, or whether 5-day periods should be interpolated with a sixth day, in such a 
manner so as to divide the year into 72 periods. The monthly means are ob- 
jectionable, because they do not represent an even number or days. At the 
Leipzig Conference, the proposition to commence the year with December was 
given up. I niyself have oeen in the habit of making my own seasonal tables, com- 
mencing with December. Mr. Sopwith's suggestion is valuable, if you determine 
to circmate this Report : — ** That a Committee be appointed to draw up a statement 
of Questions on all matters connected with this subject, and the same be sent to the 
Fellows, requesting their reply.'' If you acquiesce in this course, I will pat it to 
you as a motion. 

This was imanimously agreed to by the Meeting, and the matter was entrusted 
to the Committee of the Council appointed to prepare a form for recording obser- 
vations, with the addition of Mr. Sopwith's name. 

The consideration of Question No. 26 was postponed. 

The following papers were then read : — 

'' On Land and Sea Breezes." By John Knox Laughton, M.A., F.RA.S. (p. 208). 
"On Land and Sea Breezes." By Rev. Fenwick W. Stow, M.A. (p. 308). 

Mr. Salmon. There is one important point in connexion with the subject of 
land and sea breezes, and that is the ^geographical position of the land. Qeogra- 
phical books say, breezes from the sea in daytime, and from the land during niffht : 
out I have been looking over some registers on Afiica, and I find veryrewlana 
breezes recorded; in fact the wind is generally S.E. to W.S.W. Difierenoes of 
temperature are influenced by vegetation. 

Mr. Stbachan. This evening we have had a new theory of land and sea 
breezes, and whatever opinion we may entertain of Mr. Laughton's paper, we must 
all confess that he has put it forward with great abUity : but tiie theory should be 
supported by observations ; for we cannot suppose that observers have b!een so com- 
pletely in the wrong for so many years past. Mr. Laughton's paper, however, will 
do good in calling attention to the subject. 

Mr. Lecky. Mr. Laughton's remarks on the land and sea breezes being felt so 
strongly on a north-eastern coast in these islands are very interesting. They, or 
at least the sea breeze, are constant in summer on our south coast : I can speak as 
to Cork harbour and river, where the latter blows very strongly during tne day, 
but dies down in the evening. I am not so sure as to the land breeze in this loca- 
lity. I believe both are very much influenced by a hilly or mountainoas country, 
and that they are very light* where the country is flat. 

Mr. Scott. With regard to Queenstown and what Mr. Leckv has said, the 
wind there is remarkable. The breeze seems to me to depend on tne tide. From 
observations I myself have made, I have foimd that a wind always fireahened 
against the tide. 

Mr. Lecky. I do not think the tide in Cork harbour has any efiect on the wind. 

Mr. Laughton. I would entirely agree with Mr. I-iecky that the strengtii of 
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the breezes depends more on the contour of the land than on the nature of the 
aoiL Of course I do not expect the theory I have put forward to be received with- 
out full inquiry ; to this I oelieve it is entitled. But what I principally wanted 
was to call attention to the subject; and I have attempted to do so by what 
many of you may perhaps consider a very radical paper. 

" Notes on a Double Bainbow observed at KirkwalL" By Robert H. Scott, 
B&.A.y -F.XV.S. 

BCr. R. H. Scott exhibited to the Society a sketch of a double rainbow which 
had been observed by Mrs. K Mitchell, Glaitness House, Kirkwall, on ihe Idth of 
November, 1871. He stated that he had first heard of the phenomencn through 
Dr. Glouston, and that on his visit to Kirkwall last summer he had called on Dr. 
Mitchell and obtained a copy of the sketch made by Mrs. Mitchell when she noticed 
the bows. 

They were placed side by side, and he (Mr. Scott) was at first inclined to con- 
aider that the phenomenon had been probably due to the existence of a parhelicm, 
similarly to the sugv^^tion of Dr. von Lit^pow (Journal Austrian Met Soc. voL vii. 

?. 286) as to the probable cause of the double rainbow observed at Vienna, July &rd, 
0/2. 

Dr. Mitchell, in a subsequent letter, says : — '' The double rainbow was visible 
only for a few minutes, ana the portions seen distinctly not large. The colours 
bright in both. We see now and then double rainbows of the usual form, witii a 
faint reflection forming a third limb ; but the real double bow had all the colours 
reversed, or back to back. There was something peculiar in the atmosnhere on 
that morning. The bay had a peculiar glassy look, with a number of darK clouds 
and a few liffht ones floating quietly across the bay from west to east." 

On the whole, he (Mr. Scott) was disposed to think that the phenomenon had 
been caused by a mirage. 

Mr. LscKY. In allusion to Mr. Scott's account of a double rainbow, I saw such, 
or rather a triple one, at Valencia, co. Kerry. It was about 10 o'clock in the morn- 
ing, in the month of ApriL I was standing on the quay, in front of my residence ; 
the sun was bright in the south-east, a heavy shower, or skirt of rain, was £Edlinff 
to the north-west, and almost a perfect calm at the time : there was a brisht ana 
nearly perfect bow, with its accompanying secondary bow, the colours of course 
reversed, while between the two was an intermediate one, but with the colours in 
the same order as in the primary. This bow formed more than a semicircle, the 
springing of the arches of Doth it and the primary being identical ; but the crowns 
were separated by several degrees. I was puzzled at first to account for so un- 
usual a phenomenon, but soon found that the intermediate bow was produced by 
the reflection of the sun from the glassy water of the harbour^ which stretched 
away for four miles to the south-east. I find, in the beautifully illustrated !French 
worK ' L'Atmosph^,' a similar case, at p. 195^ ^g, 69. 

Mr. Symons. The triple form of rainbow is relatively common. It is figured 
in many works ; but the form described by Mr. Scott I have never seen. 

The IPbesidbnt. I have seen a double rainbow, such as Mr. Scott has described. 

The Meeting was then adjourned. 



JxjNB 18th, 1873. 

Annual General Meeting *. 

John W. Tbipb, M.D., President, in the Chair. 

Mr. Pastorelli and Mr. Tabob were appointed scrutineers of the ballot for 
Officers and Council. 

Mr. Symons read the Report of the Council *. 

It was proposed by Mr. Bicknbll, seconded by Mr. Habdino, and Resolved : — 
*' That the Report just read be received and adopted, and circulated among the 
Fellows of the Society." 

The Pbesident then read his Address (p. 217). 

* The Proceedings of the Ordinary Meeting in June will appear in the next Number 
of the Journal, with the Beport of the Council. 
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It was propoBed by Mr. Casblla, seconded hj Mr. Fiblb, and Resolved : — ** 'DuX 
the ThanKs of the Society be ^yen to the President for his Address, and that he be 
reouested to allow it to be printed." 

It was proposed by Mr. Scott, seconded by Oapt. Toynbbe, and Kesolyed :— 
*' That the cordial ana best Thanks of the MeteorolcMrical Society be communicated 
to the Council of the Institution of Ciyil Engineers lor haying granted the Society 
free permission to hold their meetings in the rooms of the Institution during the 
Session that has just ended.'' 

It was proposed by the Rey. F. W. Stow, seconded by Mr. Dymond, and Re- 
Bolyed : — "That the best Thanks of the Society be giyen to Dr. Tripe for his ser- 
yices as President duriiu^ the past two years." 

It was proposed by Itu. Stbachan, seconded by Mr. Lauohton, and Resolved : 
— ^''That the Thanks of the Society be gpiyen to tne Officers and other Members of 
the Council, and to the Auditors, for their services during the year." 

It was proposed by Mr. Lbcky, seconded by Mr. Bibt, and Resolved : — '^ That 
the Thanks of the Society be given to the Standing Committees, and that they be 
requested to continue to discharge their duties imtil the Council Meeting in 
October." 

It was Resolved that Bye-Laws Nos. 16, 17, 34, and 89, as recommended by the 
Council, should be altered to read as foUows : — " 15. Each Fellow shall on his 
election pay the sum of One Pound for his admission fee ; and if elected before the 
let of Jiuy, shall pay the sum of One Pound ; and if elected after that date, shall 
pay the sum of Ten Shillings, as his contribution for the current year." 

A long discussion took place with reference to the short notice upon which it 
was proposed to raise the composition fee ; eventually Bye-Law 17 was proposed 
to read as follows : — ^* 17. Any Fellow may, at his entrance, compound for his con- 
jtributions by the payment of Twelve Pounds (ezclusive of his admission fee) ; or 
he may, at any time afterwards (all sums then due being first paid), compound for 
his subsequent annual contributions by the like payment of Twelve Pounds." The 
alteration to take effect at once. 

To this the foUowixig amendment was proposed by Mr. ELoldino and seconded 
by Mr. Casblla : — ''That the Bye-Law ne altered as proposed, but that it do not 
come into force, as regards existing Fellows of the Society, until January 1st, 
1874." 

This amendment havinff been put, was carried by a majority of 12 to 10. 

It was then put as a suDstantive resolution, and carried by 21 to 1. 

The following Resolutions were agreed to without alteration : — ^That Bye-Law 
34 be altered to read as follows : — " 34. At least six Ordinary Meetings of the 
Society shall be held in each Session, the Meetings to be held in the months of 
February. March. April, June, November, and December ; the Meetings to be held 
on the toird Weonesday in each month, or on such other day as shall from time 
to time be ordered by the Council. And the Council shall have power to call 
additional Ordinary Meetings at their discretion, or to increase the number of 
OrcUnary Meetings in the Session." 

That Bye-Law 30 be altered to read as follows : — ^^'39. A General Meeting shall 
be held annuall]^ in the month of January, or on such other day and hour as shall 
from time to time be determined by the Council, to receive the Report of the 
Council on the state of the Society and to deliberate thereon; to oiscuss and 
determine such questions as may be proposed relative to the affairs of the Society ; 
to elect the Officers and Council for tine ensuing year ; and to enact, alter, or repeal 
any of the Bye-Laws." 

The retiring Prbsidbnt then announced the result of the ballot, and declared 
the following gentlemen to be the Officers and Council for the ensuing year : — 

FresidexLt. 

Robbbt Jahbs Mann, M.D., F.RA.S. 

Vice-Preddents. 
Abthub Bbbwin, F.R.A.S. 
Gbobqb Dinbs. 
Hbnbt Storks Eaton, M.A. 
Ldeut.-Col. Albxandbb Stbanob, F.R.S. 
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Treasurer. 
Hbnbt PsBiaAL, F.RA.S. 

l^nuteefl. 
Sib Ahtonio Bbaot, F.G.& 
Stsphxs William Silysb, F.R.G,3. 

Secretaxies. 
Gbobob Jambs Stmons. 
John W. Tbipb^ M JX 

Foreign Secretary. 
RoBBBT a Scott, M.A., F.R.S., F.G.a 

CkmndL 
Chablbs Bbookb, M.A.y F^ILa, F.R.CJS. 
Chablbs Q. F. Catob, M.A« 
EoaBBS FiELD; B.A.y Asaoc In^ C«£. 
Fbbdbbic Gastbb. 
Jambs GLAisuBBy F.R.S. 
JoHK Kbox LauohtoV; M.A., F.R.A.S. 
William Cabpenteb Nash. 
Thomas Sopwith, M.A., F.R.&, M. last €.£. 
Rbv. Fbitwick W. Stow, M,A, 
Capt. Hbnbt Toynbbb, F.R.A.S. 
Chablbs Vincbnt Walkbb, F.R.S. 
R 0. WiLDMAN Whttbhousb, Asboc List O.E., F.R.A.S, 

Dr. Tbipb haying left the Chair, it was taken by the newly elected President, 
. Mann, who thimked the Society for the honour they had done him in electing 
to that office. 

The Meeting was then adjourned. 



CORRESPONDENCE AND NOTES. 

On thb Auboba Bobbalis of Apbil 1 and 2, 1873. 
By William F. Dbnnino, F.M.S. 

On April 1 the phenomenon was first noticed at 8^ 49*, when an intense auroral 
^low peryaded the northern sky near the horizon, and gaye a yery similar effect to 
^^noonrise. At 8** 51* a streamer, about 1® broad, anpeared, and shot up to an 
"^dtitude of about 11°. This streamer was situatea 2^ northwards of /3 Cas- 
^opeisd, and was apparently connected with a faint auroral aich under Cassiopeia, 
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stretching from due N. to N.W. The stratus clouds in this nart of the sky strongly 
reflected the aurora. This was very notably the case a litUe north of the bn^ht 
star a Lyrse. The streamer disappeared at 8*^ 56™ ; then there came into Tiew 
an intense crimson glow in due r^. and 10^ aboTe the horizon, but this also 
soon faded. At 9^ 8** the auroral light became 'very eyident under Cassiopeia^ 
forming an arch fix)m about N. to N.W. At 9*» 2<r* there became perceptible 
another cloud of the aurora ; but this, like the previous appearances, endured but 
for a brief interval, and afterwards there was no observed revival of the phenomenon. 
On the following evening (April 2), however, another display oi the aurora 
occurred. At 9^ 15']' several perpendicular streamers were seen on Uie N. side of, 
and below, Cassiopeia. These soon disappeared, but were succeeded by others in 
adjacent parts or the horizon. At 10^ 6^ two bright streamers were seen 
passing up to an altitude of about 20^ on either side of the stars a and fi Cas- 
siopeia. The aurora changed its principal features very rapidly, but nothing 
remarkable was noticed. These displays were not exceptionally grand or brilliant, 
though at times very manifest and siuficiently markea to arrest the attention of 
casual observers. On April 4 an aurora was visible at Aberdeen, and the two 
displays I have briefly described were observed by many persons at different 
station!*. 
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XXYIII. (M some lUsidU of Temperature OhservatioM at JDurham. Bj 
JoHK J. Plumiceb. (Communicated bj B. H. Scott, F.B.S.) 

[Beoei?ed May 6» 1873. Bead June 18, 1873.] 

Fbom the beginniiig of the year 1850 a regular series of meteorological 
observations has been made at the Durham Observatory ; and as very 
great care has always been taken to preserve the continuity of the record, 
some very interesting results may naturally be expected from the dis- 
cussion of such a lengthened series. At present I shall confine my 
remarks exclusively to one or two points connected with the temperature 
observations, leaving any other results for a future communication. 

In November 1867, when I was appointed to the office of Observer to 
the University, and had charge of these observations, I found that very 
little had been done to determine even the monthly means of the several 
elements, except during the first few years, in which the observations had 
been systematically reduced ; and I resolved at once to make the whole of 
the series available for comparison. As regards temperature, however, 
a difficulty of a serious nature existed — ^namely, that during the first ten 
years the thermometers had been kept in a penthouse upon the north side 
of the Observatory, and during the remainder of the time upon a Glaisher's 
revolving stand. No observations had at any time been taken to ascertain 
the effect which the change of exposure and position would have* upon the 
readings ; but, fortunately, the old penthouse still remained unfepnched, 
and in its original position. 

The penthouse, or, as it is usually designated, the ''North Shed," 
consists of a large louvre-boarded enclosure, solidly protected from above, 
and open upon the south side, where the thermometers are sheltered by 
the north wall of the building. Upon the west side there is also a partial 
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protection from a projecting angle of the wall, but there is eyerywhere 
ample space for a free current of air. The thermometers are 3 feet 6 inches 
from the walls of the building, 17 feet above the ground, and 4 feet 6 inches 
above a balcony floored with lead^ upon which, of course, the shed is 
erected. The position is thus fair, if not unexceptionable, and mj 
perhaps be considered as representing tolerably well this system of 
exposure. The Olaisher-stand does not require such particular description. 
It is, I believe, in all respects similar to that used at G-reenwich, the 
thermometers being . about 4 feet 6 inches above the grass, and the 
situation in every way favourable. 

To determine the mean differences of the thermometer-readings in these 
two positions was therefore my first care ; and I early placed a maximum 
and a minimum thermometer in the old penthouse for this purpose. They 
have now been read simultaneously with those upon the Qlaisher stand 
for nearly five years ; and some reliance may therefore be placed upon a 
comparison of results. Of course, in a delicate inquiry of this nature, it 
was necessary to have the thermometers carefully and repeatedly compared 
with a reliable standard; and this has accordingly been done. The 
standard of the Durham Observatory is a well-made centigrade the^ 
roometer, with large elongated bulb, but without attached scale of asy 
kind, the divisions being etched upon the glass stem. It is immaterial ^ 
the present inquiry whether its readings are exactly correct ; that ^ 
several thermometers have been all reduced to this fixed standard by ^^ 
application of appropriate index-corrections is all that is required ; ^^^ 
this has been efiected by the aid of three separate and indepeni^^^ 
comparisons. 

I shall now give the mean differences of the monthly averages of max.^*^^ 

and minima temperatures for the five years (1868-1872) as found in ^^ 

two positions. 

Table I. 




Months. 



ATerag^ Difference 

of Maxima. 

Glaiaher-fltand 

-North Shed. 



A?eraffe Difference 

ofMinima. 

GUtisher-stand 

-North Shed. 



January.. 
February 

March 

April 

Maj 

June 

July 

August ... 
Se^amber 
October ... 
November 
December 

Mean ... 



o 
+077 

+a*39 

+3*95 
+4'90 
+5-38 
+503 
+3*" 
+a*o5 

+ 108 
+0-58 



+2-8o 



o 
-1*28 

-I'oa 

-I'OO 

•176 

■2'02 

■2*48 

•»75 

»'39 
2*20 

2*07 

173 

r3» 



Diff. 



-1-85 



o 

+2*05 
+2-24 

+3*39 
+4*94 
+ 5*97 

-l-r38 

+813 
+7-42 

+5*4* 

+2-8 1 
+ 1-90 



+4-65 



Column 1 gives the average excess of the reading of a maximum ther- 
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noineter for each month of the year when upon a Olaisher stand, oyer 
me in the North Shed. Column 2, the excess, or, more properly, since 
he sign is invariably — , the defect of the reading of a minimum ther- 
nometer similarly placed. The 3rd column, headed " Diff.," exhibits the 
excess of the mean daily range of temperature as found from the Glaisher 
itand over that found from the North-Shed thermometers, and is in itself 
I most distinct proof of the necessity of precisely similar exposure when- 
ever observations from di£ferent places are to be compared, as well as 
mdence (were any wanted) of the desirability of an authoritative settle- 
nent of the vexed question regarding the proper form of thermometer* 
itand to be universally adopted. The column headed '* i Sum " sl^ows 
the differences of monthly mean temperature of the air which would 
separately result from the two sets of observations if no correction were 
ipplied to the mean of the maidma aud minima averages — ^a plan often 
idopted, and one which has the approval, I believe, of the Scottish 
Bleteorological Society. 

To determine such corrections, however, or to test the applicability 
of those furnished by Mr. Glaisher, is highly necessary whenever it is 
possible to do so ; and as this can only be effected by a discussion of the 
readings of the dry-bulb thermometer at fixed hours, an inquiry into the 
sligibility or ineligibility of the use of G-laisher*s tables of Diurnal Bange 
formed the second question for consideration. It had been the custom at 
Durham to employ the Diurnal Eange-tables, published in the * PhiK 
Trans.' 1848, pt. i., where the corrections are not made to depend in any 
way upon the mean daily range of temperature ; but no observations 
Bxisted whereby to test their applicability to the latitude of Durham. To 
satisfy myself on this point I made, during four months, extra readings 
9f the dry-bulb thermometer at hours widely distant f^om those of ordi- 
Qary observation, and at a time of the day when the temperature was very 
much warmer. These I found gave very nearly the same results for the 
mean monthly temperature as those found fh)m the usual observations — so 
aearly, indeed, that I discontinued the extra observations at the end of 
July 1868 — ^a fact that is to be regretted, as, had they been continued at 
Least throughout a whole year, a much greater reliance might have been 
placed upon the results of mean monthly temperature found from the dry- 
bulb thermometer. I have supplemented this want, however, by an in-i 
yestigation of the differences of mean monthly temperatures which each 
of the ordinary morning and evening readings of the dry-bulb yield when 
corrected for diurnal range, and have carried this investigation throughout 
the five years 1868-1872 inclusive. The following Table gives these 
average differences for each month. 



2 A 2 
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Table II. Mean excess of corrected 10 a.m. Average Temperature 
over corrected 10 p.m. Average Temperature. 



Months. 


Mean EicesB. 




o 
+005 

— 0'12 

— ©•41 

+o*ii 
+o-o8 
4-0-67 ] 
-f 126 

4-1 '22 
—0-13 
+038 

— O'll 
+025 


FebinifirT 


MaiX^ ,,.T^-^tt........... 


ADril 


i^y .:: :.:::::::::: 


iFune ...«■.«««••••••......... 


July 


V%*MJ •• 

Amnist 


September 


October 


NoTembrar 

December , 





e 





This Table shows that for nine months of the year the results 
very closely, the mean difference being only +0^*01; but that for tl 
three summer months the diurnal-rauge corrections are not quite I 
enough to satisiy the observations in this locality. Yet the mean tern 
rature will by no means be greatly affected by this want of aocnraci 
certainly not to nearly the extent indicated in the Table, since the 
must be divided between the two determinations, and wiU nearly 
when the mean is taken. I have therefore assumed that for nine 
of the year the corrections are quite trustworthy, and for the remaini 
three months are so nearly so that no sensible error will be thrown upoic::^^ 
the mean temperature derived there&om. As this result is as fortunat^^^ 
as it was unexpected, it may, perhaps, be right to suggest some circum 
stances which may partially account for it, more especially as Mr. Olaisher, 
in his tables of Diurnal Bange (4th ed., London 1867), says that th 
numbers published in the ' Phil. Trans.' " have not been found sufficientl; 
exact for observations made either near the sea or in parallels of latitud^^ 
far from that of Greenwich." I believe the explanation will be found 
depend upon the fact that the situations of the Greenwich and DurhaicB 
Observatories present several remarkable points of similarity. Both stanS 
upon the summit of a hill, and are distant from | to ^ a mile from a TiY&r, 
to which the land slopes to the north and east, while, in all other directions, 
there stretches an extensive plateau. Durham is, further, about 10 miles 
from the eastern coast, and Greenwich a similar distance frx)m the broad 
estuary of the Thames. The former Observatory, indeed, stands consi- 
derably higher than the latter ; and this may possibly account for the 
diurnal range in the summer months being greater for Durham ; bnt the 
resemblance of position in all respects but latitude is, I believe, noteworthy. 
The dry-bulb thermometer having been similarly corrected to the 
Durham Standard, we are now in a position to determine the corrections 
to be applied to either set of maxima- and minima-means to deduce there- 
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from the tnie mean monthly temperature of the air. They are given in 
the annexed Tahle ; and for comparison are added the similar corrections, 
given hy Mr. Ohusher as satisfying the GTreenwich observations. 



Table III. 



Months. 



January .... 
Februaiy . 
Mareb..^.... 

April 

May 

Jnna 

July 

Angust .... 
Sepioiiibor . 
October .... 
Movombcr . 
DooflOibor . 

Mean 



CorrectionB for 
Mean of North- 
Shed Max. and 
lun. AyeragM. 



o 
+034 

+0-2S 

-fo'oi 
—0*14 

-034 
— 0*40 

4-o*io 
— 0*32 
—0*32 
+0*17 
4.0-44 



— 0*04 



Corrections for 

Mean of Glaisher- 

stand Max. and 

Min. ATerages. 



+0-66 
+o'ai 
—0*50 
— o'8o 
-1-31 
-i-6i 
— 1*63 

— 1*22 
-083 

— 0*31 

+0*50 

-|-o'8i 



— 0*50 



Corrections for 
Greenwich, ac- 
cording to Mr. 
GUusher. 



o 

-O'l 

-0-4 
■1*0 

■17 

li 

-1-9 
■V7 

i'3 

•I'O 

•0-4 

O'O 



— i*o8 



Depending, as these corrections do, upon only five years' observations, 
they cannot be considered definitive, especially as a slight doubt must 
remain upon the mean temperatures given by the dry-bulb thermometer ; 
yet the accordance exhibited in each separate year emboldens me to put 
considerable weight upon the determination. The differences between 
columns 1 and 2 will, of course, give the 4th column of Table I. ; and the 
reason why they do not do so precisely for the first four months of the 
year is, that the observations in the North Shed are defective for those 
months in 1868, and the first qiuirter of 1878 has been added to fill up the 
void. The principal fact elicited in this Table is, that the corrections to 
be applied to the mean of the maxima- and minima-averages to obtain the 
true mean temperature of the month are widely different for the two 
positions (though there is a general agreement as regards sign), and seem 
to depend entirely upon the degree and nature of the exposure. The 
2nd column, it will be remarked, agrees fairly well with Mr. Glaisher's, 
except that the whole list, considered subtractively, is numerically less, 
and the variation or range of the correction for the summer and winter 
quarters is somewhat greater. 

In conclusion, I would wish to express my opinion, gathered not only 
from the experiences herein detailed, but from the working of other stands, 
that the Olaisher revolving thermometer-stand is decidedly to be pre- 
ferred to any other. Its principal defect consists in the thermometers 
not being sufficiently protected from the weather upon the side removed 
from the sun. If this were effected by a light louvre-boarding it is my 
opinion that the most desirable form of stand would be obtained. There 
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is no occasion to exaggerate the absolute necessity of a final settlemea^ of 
this question ; the numbers I have given show decisively the rango of 
readings which may be obtained from thermometers situated in positiozia 
that would be held by most, if not all, meteorologists to be legitima^t^i^ ; 
and certainly more dissimilar conditions of exposure are in actual d^LOjr 
use by many observers. I regret only that I am unable to institute clxx 
inquiry into the differences arising from the use of all the recogniz^^d 
modes of protecting thermometers, as I believe much useful informat^xon. 
would result from such researches, the position of Durham seemlxEg 
eminently favourable for such observations, and that no satisfactorjr 
decision will be arrived at on this question till the experiment is actu&lly 
made. I hope, however, what I have already done may awaken soxKie 
interest in the matter. 

The discussion on this paper will be found at p. 264u 





XXIX. Note9 on the Chwnexion hettoeen Oolliery Explosions and 

in the Tear 1871. By Eobebt H. Soott, F.E.S., and W. OtAU/yy^ 
Inspector of Mines. 

[Received June 17, 1873. Bend June 18, 187a] 

The present paper is in continuation of one read by us before the 
Society, April 18, 1872, and printed in the * Proceedings,' vol xx. p. 

The curves of barometrical pressure and temperature for the year 1* 
have been plotted from the continuous records of Stonyhurst Observatc^^^T* 
The dates of the fatal explosions are taken from the Inspector's 
for the year. The dates of the non-fatal explosions have been ol 
in part from the Inspectors themselves, in part through the 1i 11111111111^^*^ ^^ 
Mr. B. S. Mitford, of the Home Office ; the list of these occurren -^^^ 
however, is incomplete, as we have been unable as yet to obtain informal^^^^ 
from two out of the twelve districts, viz. West Lancashire and Nt^Z^^ 
Wales and West of Scotland. Eor the purpose of comparison we L^i^^^^ 
assumed the average of the three preceding years as the number assi ^S^^' 
able to the West-of-Scotland district, and the average of the ot^ '^^^ 
diskicts as that assignable to the West Lancashire and North W^ ^ales 
district. 

We have made a rough estimate of the number of men injured by 
non-fatal explosions of the six districts for which no numbers are gi^ 
by assuming the number of men injured by each explosion in the ol 
six districts to be applicable also to them. All the estimated numbon 
entered in brackets in the following list ; but it would of course 
more satisfactory if the correct numbers and the dates of all bepoi 
explosions were to be found in the Official Eeports of the Inspectors. 




:umbcrlani 
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Dutricts. 



South Durham 

North and East Lancashire, or Man- 1 

ohesAer J 

West Lancashire and North Wales , 

Ifidland 

North Staffordshire, Oheshire, and 1 

Shropshire J 

South-west e rn 

South Staffordshire and Woroestershire 

South Walee 

NorthumberUmd, North Durham, 1 

and Cumberland j 

Y<»kshire 

Bait of Scotland 

Wflit of Scotland 



Fatal 



Number 
of explo- 
sions. 



3 
6 
5 

5 

5 

4 
6 



8 

3 

4 



5* 



Number 
of men 
killed. 



a? 

3 

84 
4» 

H 

23 

4 
47 



10 

3 

10 



268 



Non-fataL 



Number 
of explo- 
sions. 



»9 

(19) 
6 

26 

16 

27 
20 



17 
18 

(59) 



(»34) 



Number 
of men 
injured. 



(3) 
26 

(30) 
6 

(41) 

3" 

(4a) 

3* 

6 

(a7) 

3» 

(93) 



(368) 



Thero are, further, 38 men reported to have been injured by the fatal 
explosions. In this manner we obtain a total of (286) explosions of fire- 
damp, by which .268 men were killed and (406) injured in the course of 
the year 1871. 

There were five explosions, each of which involved the loss of more than 
ten lives ; this exceeds the average number of the last twenty years, which 
is three. 

Three explosions, involving the loss of fifty-eight lives, took place 
simultaneously with the firing of shots in mines in which safety-lamps 
were used. (In explanation of these phenomena, one of us has advanced 
the hypothesis that, at the instant of the passage of an intbksb sound- 
wave through a Davy or Clanny lamp burning in an explosive mixture, 
the flame of the fire-damp is transmitted through the wire gauze by the 
vibratory movement of the gases, and communicated to the surrounding 
atmosphere. The results of a number of experiments which have been 
already made seem to support this view ; but the series of experiments 
has not yet been completed.) 

Two explosions (involving the loss of 108 lives) took place in mines in 
which safety-lamps were used and shots were fired, and one (with a loss 
of nineteen lives) in a mine in which naked lights were used, for the most 
part ; but there is no evidence to show what the circumstances were under 
which these three occurred. 

The connexion of these explosions with the changes of pressure and 
temperature which took place during the year 1871 will be seen by 
referring to Plate YII. The low pressures prevailing on January 9th and 
10th were accompanied by five explosions, while the low reading recorded 
on the 16th produced four. Prom this date there is nothing particular 
to remark until the sudden disturbance of February 20th, which, coming 
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after a period of steady readings, caused as many as seven accidents, two 
of them fatal. The first days of March were the first warm days of the 
year ; and so we attribute the four accidents then recorded to that cause. 
Several explosions which occurred during the next fortnight are referred 
by us to the low and unsteady state of the pressure, as are also those 
between the 10th and 15th of April ; while the slight depression on the 
29th of that month, coupled with the comparative height of the tempera- 
ture, accounts for three on that day. In May we have a number of ex- 
plosions for which we cannot assign a meteorological cause; and then 
follow a series which- were mostly due to temperature, culminating in 
three on July 1st. The accidents at the end of June were mainly due to 
disturbances of pressure, which account for five. There is nothing calling 
for much remark until the period of the maximum temperature of tiie 
year, about August 10th, which we consider to be the cause of tbe four 
explosions then recorded. The first few days of September were warm, 
with a rather low barometer ; and so we hold most of the accidents wltidi 
then occurred to be due to meteorological conditions. At the end of 
the month the pressure fell very low ; and we find four exploaiocia on 
the 27th. 

On October 13th we have three explosions, which we think wem most 
likely due to temperature ; while during the latter half of the month we 
have no less than fourteen cases of explosions, due to the dianges of 
pressure which then occurred ; and about the 10th of November we liave 
four, which we attribute to the low state of the barometer. 

The most striking case in the whole year was the very sudden storm 
which passed over the United Kingdom on the 20th of December ; it was 
accompanied by five accidents, fortunately all non-fatal. 

On the whole we have, in 1871, 207 explosions (52 of them fatal), of 
which 113, or 55 per cent., are due to the state of the barometer; 39, or 
19 per cent., to the temperature ; while 55, or 26 per cent., are not ac- 
counted for by either of these agencies. 

One of the general rules (26) of the Coal Mines* Eegulation Act, October 
1872, provides that '* After dangerous gas has been found in any mine, a 
barometer and thermometer shall be placed above ground in a conspicuous 
position near the entrance to the mine." We may therefore say a few 
words as to the manner in which these instruments should be set up, and 
as to the use that may be made of their indications : we should premise, 
however, that they will be of most service in the case of shallow and poorly 
ventilated mines, in which the majority of slight explosions happen. 

The barometer should be placed in a house, if possible, in which it is 
not exposed to much variation of temperature or to the sunlight, or to 
any artificial source of heat. The readings, to be of much service, should 
be made and recorded at intervals of not more than three or four hours 
during the day and night : corrections for height above sea-level and for 
temperature may be omitted. 

The thermometer should be placed in the open air, in a box to the interior 
of which the air has free admission, at a height of 4 or 5 feet from the 
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and : great core must be taken to shield it from radiated or convected 
t, as it should register onlf the temperature of the air which descends 
mine. The readings may be made and recorded at the same time as 
se of the barometer ; but in vary warm weather they shonld be made 
joer duriDg the hottest part of the day. 

?he diagrammatic method of recording presBore and temperature is the 
3t useful one for the present purpose, as it shows the vaiiationa at a 
ace; the ordinates give pressure and temperature, the abscissw the 
e. The following is a full-sized diagram of conTenient proportions ; and 
iUnstration we have plotted on it the haragram and thermogram at 
njhurst, for the week ending October 1st, 1871. 



■I 



\!he following general obseirationa may be made regarding the indi- 
ions of these curves ; — 

L. If the barometric curve, after having remained about the same height 
several days, descends half an inch or an inch during the next two or 
ee days, fire-damp may be expected in greater quantity than usual in 
ities in the roof and in the higher parts of the workings, both during 
I descent of the curve and for a day or two after it baa reached its 
'eat limit. Under these circiunstances fire-damp may also be expected 
ippear in some places in which it had not been seen before. 
S. As the curve of temperature rises to 55° and upwards, the ventilating 
ver should be increased at the same time ; and the higher the tempe- 
ure the greater is the necessity for such increase, in order to prevent a 
isible stagnation of the ventilating current. 

I. If a sudden great fall of the barometer take place (aa inch in 
mty-four hours or so), or a further fall after it has been unnatially low 
a day or two, the utmost care will be necessary to guard against ez- 
dons, and more especially if this phenomenon be accompanied by a 
) of temperature. 

rhe first three and the last three months of the year are those in which 
most violent barometric oscillations take place. 
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In concluding, we may again state our opinion that the majority of ex- 
plosions can be prevented by good ventilation ; indeed no other conclusion 
can be arrived at when it is seen how much such weak agents as the 
meteorological changes can influence the time of their occurrence. Fire- 
damp would be almost unknown in many mines were a plentiful unvarying 
supply of air introduced and properly distributed in the workings ; and 
in others, which cannot be safely worked without the use of safety-lamps, 
it would be confined within the narrowest bounds. The first step, how- 
ever, towards the attainment of this object in any mine would be the 
introduction of an instrument to keep a constant record of the whole 
ventilating-power employed, natural and artificial. Such an instrument 
should register the quantity of air passing through the mine, imd oho the 
difference of pressure, reduced to the same barometric level, "between the 
bottom of the downcast and upcast shafts ; it would then show any change 
of the ventilating-power caused by variation of temperature above ground 
or neglect of the artificial means, and it would immediately detect a 
leakage or a stoppage in an air-course. 

It is our intention on some future occasion to describe an instrument 
of this kind, recording Volume, Pressure, and Time, and to give an account 
of the result of its practical application in registering the ventilation of 
mines. 



REPORT OP THE COUNCIL, 

HEAD AT THE ANNIVERSARY MEETING, JUNE 18, 187a 

The Council have much pleasure in congratulating the Society, at the 
close of this the 23rd Session, upon the termination of a year which will 
bear favourable comparison with any that precedes it, whether regard be 
had to the character of the papers read, to the attendance at the periodic 
Meetings, to the number of now Fellows elected, or to the activity and 
interest evinced in the general proceedings. It will be observed that it 
was found necessary to hold an extra Meeting in the month of May, to 
enable all the papers which had been received to be presented before the 
Society ; and the Council have now the gratification to announce that it 
is in contemplation to hold eight monthly Meetings next Session, instead 
of six, as has been the practice hitherto. 

The number of new Fellows added to the Society during the year has 
amounted to 35, the accession thus indicated being considerably larger 
than upon any year since 1864. After a recent careful revision of the 
list of the Society's Fellows, and the removal from it of such names as 
had remained upon it without adequate reason for their retention, an 
operation which it is expedient to have performed from time to time, the 
" ^*"* 'B'ellows of the Society is found to amount to 309, 
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The following is a Tabular Statement of the present numerical strength 
of the Society : — 





Fellows. 


Totals. 


Iiife. 


Ordinary. 


Honorary. 


1872, June 


75 


231 


8 


314 




Since elected 


+2 
+2 
-8 

• • • 

• • • 


+33 

- 2 

- 2 

- 7 

- 4 


• • • 

• • • 

-1 

• • • 

• • • 


+85 


- 6 

- 7 

- 4 


Since compounded . . . 
Deceased 


!Eletired 


Defaulters 




Deceased (prior tol 
1872, June) 

Betired (prior to 
1872, June) 


-3 

• « • 


- 5 

-15 


• • • 

• • • 


- 8 
-15 


1873, June 18 


73 


229 


7 


309 





After a careful consideration of the position of the Society, so far as it 
is possible to determine this, the Council have reason to believe that the 
steady and available income of the Society at the present time amounts 
to £260 for the year, and that the cost of working the Society, under 
existing arrangements and management, is a trifle within the margin of 
that sum. 

The Council have to announce, with considerable regret, the retirement 
of Mr. Olaisher from the offiQO of Honorary Secretary of the Society, 
after a long period of useful and honourable service. Mr. O^laisher has 
performed the duties of this office since the foundation of the Society in 
1850, with the exception of two years, during which he held the office of 
President. The Council cannot allow this retirement to take place with- 
out recording their sense of the important services Mr. O^laisher has 
rendered during a long life to Meteorological Science, and during nearly 
a quarter of a century to this Society, and of the loss which the event will 
entail upon the Society, although they still have the anticipation and hope 
of his continued cooperation with them as a Member of Council 

The Assistant Secretary, Mr. W. Marriott, has now been performing 
his functions as the acting residential officer of the Society during the 
year. In addition to his constant routine work, including his labours as 
sub-editor of the Quarterly Journal, he has been engaged with two special 
investigations of some importance. The results of one of these have 
been already communicated to the Society, in the form of a paper " On the 
Barometric Depression of January 24th, 1872." The other investigation 
is still in progress, and relates to the calculation of monthly mean values 
for some of the meteorological elements contained in the Quarterly 
Betums prepared by Mr. Qlaisher, and issued by the Begistrar-C^eneral. 
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It is unnecessary to state that when this discussion is complete there will 
be no lack of other subjects of inquiry to which this officer's attention 
may be advantageously directed. 

The Council have deemed it desirable to appoint a Subcommittee to 
prepare a Form for observations for the use of the Fellows. The Beport 
of this Subcommittee has not yet been drawn up, because it has seemed 
advisable to await the action of the forthcoming Meteorological Con- 
gress at Vienna, in order that the Subcommittee may avail themsekes 
of the advantages incident to the discussions of the Congress. 

The Council have to draw pointed attention to one matter in regard to 
the financial management of the Society. The temporary arrangement 
for collecting the contributions of the Society, alluded to in the kst 
Annual Beport, has been terminated; and, with the approval of the 
Treasurer, Mr. Marriott has been instructed to perform the functions of 
collector. Under this modification the cost of poundage for the collector 
of subscriptions will be saved to the Society. 

The Council, after some consideration, have come to the conclusion that 
it is desirable to recommend that two alterations be made in the Bye- 
Laws of the Society. It has hitherto been the practice, in accordance 
with Bye-Law 89, to hold the Anniversary Meeting of the Society in 
June, although the annual accounts of the Society are made up to the Slst 
of December. In order that this undesirable discrepancy may be brought 
to an end, it is now suggested that the date of the Anniversary Meeting 
shall henceforth be changed to January. 

The second alteration recommended is a financial matter. For several 
years the subscription to the Society has been fixed at £1 annual coniri- 
bution, without Entrance Fee; the Life Composition being £10. The 
Council consider that the Society has now reached a position which 
warrants a return to the original practice of charging an Entrance Fee 
of £1 to all Fellows elected subsequently to the present time, and the 
change of the Life Composition, irrespective of Entrance Fee and sub- 
scriptions already paid, to £12. 

The Council therefore recommend that Bye-Laws 39 and 84 shall for 
the future stand : — 

'' 89. A General Meeting shall be held annually in the month of January 
to receive the Beport of the Council on the state of the Society, and to 
deliberate thereon ; to discuss and determine such questions as may be 
proposed relative to the afiairs of the Society ; to elect the Officers and 
Council for the ensuing year ; and to enact, alter, or repeal any of the 
Bye-Laws." 

'* 84. At least six Ordinary Meetings of the Society shall be held in 
each Session, the Meetings to be held in the months of February, Mardi, 
April, June, November, and December ; the Meetings to be held on the 
third Wednesday in each month," &c. 

And that Bye-Laws 15 and 17 shall for the future stand: — 

" 15. Each Fellow shall on his election pay the sum of £1 for his 
Admission Fee, and if elected before the Ist of July shall pay the sum of 
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^I ; and if elected after that date shall pay the sum of 10«. as his con- 
tribution for the current year." 

^ 17. Any EeUow may, at his entrance, compound for his contributions 
by the payment of £12 (exclusive of his Admission Fee) ; or he may, 
at any time afterwards (all sums then due being first paid), compound for 
his subsequent annual contributions by the like payment of £12." 

The Assistant-Secretary has succeeded in bringing the Library into a 
satisfactory condition. The preliminary steps to this end, mentioned in 
the last Beport, have already been taken ; and there are funds still in 
hand, out of the sale of the duplicate books, to complete the binding of 
all the volumes which still require it. A list of the publications received 
regularly during the year, in exchange for the Quarterly Journal, has been 
published from time to time in the sudcessive numbers of that publication ; 
and, in addition, the Library has received some valuable contributions, 
especially from Mr. Charles Y. Walker, F.B.S., and Mr. O. J. Symons. 

The Society has also received a valuable Eobinson*s Anemometer from 
the widow of the late Mr. P. Nunes. 

The Quarterly Journal has appeared regularly, and has contained, in 
addition to the papers read at the Meetings, an abstract of the discussions 
which took place, and a few notices of recent publications of im- 
portance, &c. 

The Society have welcomed with much interest the fact of the as- 
semblage at Leipzig of a free conference of Meteorologists in August 
last ; and as will be fresh in the memory of the Fellows, the Council set 
apart the Meeting in April, and the greater part of the Meeting in May, 
to the discussion of some of the questions which had been brought before 
that Conference, and to afford opportunity for the expression of the 
opinion of the Society thereon. The Council cannot refrain from recording 
here their great satisfaction at the fact that such a Conference has been 
organized and brought to a successful termination, and they anticipate 
great benefit to the science from the mutual interchange of ideas rendered 
possible by the personal intercourse of the several gentlemen who were 
present at Leipzig. 

The Council, towards the conclusion of the present Session, received a 
letter from the Board of Trade, suggesting the nomination of a Eepre- 
sentative of the Society at the Meteorological Congress to be held during 
the autumn at Vienna ; and advantage was taken of the fortunate incident 
that its Foreign Secretary would be present at the Congress to induce 
that gentleman to undertake the authoritative representation of the 
Society at that Meeting. 

In conclusion, the Council have to add to their congratulations for the 
present aspect of successful activity, an expression of confident assurance 
that the Society is steadily advancing in the path of useful work, and that 
it may, on that account, fairly look towards a future of continued and 
enlarging prosperity. 
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The Society has regretfully to record the loss of five of its Pellows, 
and one Honorary Member, by death ; their names are : — 

Nathakisl Beajlbmobe, E.B. A..S., elected into the Society Febroary 
1861. 

Edwabd L. Betts, elected June 1864. 

EoAjrcis NiTKES, M.A., elected June 1870. 

Davit) Slate, elected May 1860. 

Augustus Smith, elected April 1864. 

Commodore M. F. Mauby, Ll.D., elected March 1852. 

Nathaniel Beabdmoee was bom at Nottingham, in 1810, and died on 
the 24th August, 1872. From earliest youth he evinced a taste for the 
engineering profession, and was introduced to its practice under the 
guidance of the late Mr. J. M. Eendel, G.E., subsequently becoming 
his partner. In 1860 Mr. Beardmore brought out a work entitled 
'Hydraulic Tables,' comprising a coUection of tables many of which 
he had originally computed for his own private use« The value put on 
this work, and the way in which it was appreciated by the profession 
generally, were shown by the fact that in a very short lime a second 
edition was called for. This edition, which was considerably enlarged and 
amended, was also exhausted nearly as quickly as its predecessor. Finally, 
in 1862, the author, anxious still more to improve and extend matter 
originally compiled rather in the form of notes than as an exact treatise, 
after collecting and collating data from every available source, published 
the third edition of the work under the title of ' The Manual of Hydro- 
logy.' This book is not only an acquisition to the author's own pro- 
fession, but is also interesting to the meteorologist, as affording a large 
amount of information on the subject of rainfall and evaporation. 

Mr. Beardmore was much occupied on water-questions, on which he was 
consulted at home and abroad. He was connected with the water-supplies 
of many of the large towns in the north of England. In 1846-8 he took 
an active part, in conjunction with Mr. Eendel and others, in the con- 
struction of the water-works at Edinburgh. He was engineer to the 
river Lee in Hertfordshire for upwards of twenty years. The new works, 
under the Act of 1851, were carried out according to his plans and designs ; 
and he vastly improved and increased the navigation of this stream. 
After the passing of the Thames Navigation Act of 1866 he acted as con* 
suiting engineer to the Conservancy Board of that river. The Public 
Works Loan Commissioners frequently consulted him. He was constantly 
engaged in reporting on matters connected with hydraulic science^ and in 
giving evidence in arbitration cases and trials at law. He gave important 
information before the Parliamentary Committees and before the Boyal 
Commissioners on the water-supply of London and other large towns, and 
on the best means of preventing the pollution of rivers. In 1864 he 
reported, with the Government engineer, on the bursting of the Bradfield 
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reeenroir near Sheffield. In 1868 he designed and constructed, in con- 
junction with the borough surveyor of Beading, a bridge over the Thames 
at Caversham. 

Mr. Beardmore was elected a Member of the Institution of Civil 
Engineers in 1846, and was placed on the Council in 1862. The Telford 
Medal was awarded to him bj the Council in 1854. He was elected into 
the Meteorological' Society on February 11, 1851 ; and during almost 
the whole period from 1851 to 1872 he occupied a seat on the Council 
in various capacities. He held the office of President during the sessions 
1861-2, 1862-3; and, on taking the chair for the first time, he de* 
livered a very interesting address on the progress of meteorology. 

FsAircis NuiTES was the only son of Benjamin Fhineas Nunes, of 
Llanelly, Carmarthenshire, and Farquhar House, Upper Norwood. 

He was bom on the 19th of January, 1842 ; entered at Christ's College, 
Cambridge, in 1861 ; graduated as B.A. in 1864, and M.A. in May 1868. 

From his earliest years he showed a great taste for mechanics, and 
during several years of his too brief life took great interest in meteorology, 
making carefiil and accurate' observations several times daily at his resi- 
dence, Heathfield Lodge, Chislehurst, the results of which were published 
by Mr. Olaisher in the Quarterly Beports of the Begistrar-General. 

The subject, however, to which he specially devoted his attention was 
Solar Badiation, and the possibility of rendering observations thereof 
comparable. In this matter he spared neither time, trouble, nor cost. 
His collection of thermometers for experimentiug on this subject is 
probably unique. It was mainly, if not wholly, through his influence 
that the importance of complete exhaustion in the cases of vacuum ther- 
mometers was recognized, and greater attention given to the subject by 
the manufacturers. The discovery of the widely varying indications pro- 
duced by different amounts of exhaustion induced Mr. Nunes to contem- 
plate the use of a solar-radiation black-bulb thermometer in a non- 
exhausted glass jacket ; and he had a series of thermometers prepared in 
the autumn of 1872 to test this point. Having suffered much from the 
dampness of the cold season at Chislehurst, he spent the winters of 1871 
and 1872 in Edinburgh. For some time he seemed to benefit by the 
change, and having left nearly all his apparatus at his residence in Kent, 
he employed himself in discussing the results he had previously obtained. 
He has, unfortunately, been arrested in his useful labours before his expe- 
riments were nearly completed ; but he appears to have inclined towards 
conclusions adverse to the use of vacuum thermometers, mainly on 
a<yx>unt of the considerable differences occasionally resulting from careless 
manufacture. 

The improvement in his health evident upon his change of residence 
was, unfortunately, but evanescent ; his strength rapidly failed ; and he 
finally passed away on the eve of his 3l8t birthday, January 18th, 1873. 

Owing to his delicate health and imassuming manners few persons 
were aware of the extent of his knowledge, or the amount of his self- 
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imposed labours. His writings by no means express the measure of his 
successful work, bis published papers being chiefly comprised in : — ^lettera 
upon Solar Eadiation inserted in the * Meteorological Magazine/ edited 
by his friend Mr. Symons ; one or two letters on exceptional phenomena 
inserted in 'The Times;' monthly reports contributed to a local paper; 
and to the returns to the Becords of the Begistrar-General, aLneady 
spoken of. 

Mr. Nunes was elected a Fellow of this Society on the 15th Junei 
1870 ; and the lively interest which he felt in its proceedings was manifest 
by the frequency of his attendance at the meetings. 

Dayh) Slate was bom at Meadowfield, a spot about five miles west of 
Edinburgh, on the 11th of March, 1808 ; and resided subsequently widi 
his parents at Sunnyside, in East Lothian. He was educated chiefly in 
Edinburgh. 

He had been a Fellow of the Meteorological Society from its foundation 
in May 1850. 

By the death of M. F. Mauby * meteorological science has lost one who 
will ever rank among its most distinguished men. He, above all, ren- 
dered meteorology practical, and, by showing its value to the commerce of 
the world, induced his own Government, and subsequently those of other 
nations, to undertake the systematic investigation of the meteorology of 
the ocean. 

Like many other distinguished men he was descended from French 
refugees and Huguenots. He was bom in Spottsylvania County, Virginia, 
January 14th, 1806, and was, therefore, seventy-three years of age when 
he died. His father, a farmer, removed to Tennessee when he was four 
years old ; and there he went to school until his 16th year, when he was 
transferred to Harpeth Academy, then directed by the Eev. James Otey, 
subsequently Bishop of Tennessee. Here his diligence and ability speedily 
attracted the marked attention of his superiors. 

It was not until his 19th year that he obtained his midshipman's com- 
mission, and was appointed to the * Brandy wine.' Next year he was on 
board the * Vincennes,' in which ship he made a voyage round the world. 
In 1831 he became Master of the sloop of war * Falmouth,' on the Pacific 
station ; and it was in this ship, on his voyage from New York to Bio 
Janeijx), that the idea of his Wind and Current Charts first occurred to 
him. His first paper was " On the Barometrical Irregularities at Cape 
Horn," in * Silliman's Journal ' for 1834 ; and at about the same time, on 
his return to the States, the first edition of his * Navigation ' appeared, 
which, emanating from so young a man (for he was not gazetted lieutenant 
till three years later), is a sufficient proof of the stuff that was in him. A 
carriage accident in 1839, by which he broke his leg and became a cripple 
for life, precluded him from further active service at sea, and thus gave 

* Much of the substance of this notice is taken from the careful sketch of Mauiys 
life by his friend M. de MargoUd, i^ '«rf^ ■> in * La Nature/ Nos. 4 and 5. 
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him the leisure to prosecute those scientific studies which have been of 
such benefit to mankind. During the next few years his papers were 
numerous and various. 

In 1842 he was appointed to the TJ. S. Naval Observatory, and soon 
began the preparation of his charts. The first person to act under his 
advice was Captain Jackson, of the 'Wright,' of Baltimore; and be suc- 
ceeded in completing the double voyage to and firom Eio Janeiro in about 
the same time as bad formerly been required for th^ single passage out. 
Encouraged by this briUiant success, Lieut. Maury invited the cooperation 
of all navigators, and ultimately, in 1858, brought about the assemblage 
of the Brussels Conference, the effect of which on the subsequent 
progress of meteorology it is unnecessary for us here to sketch. 

As for his own work, his * Sailing Directions ' reached nine editions ; 
and his most important scientific results were embodied in his ' Physical 
Geography of the Sea,' a work which has also reached twelve editions. 

On the outbreak of the war Maury, like so many other eminent officers, 
being by birth a Southerner, declared for that side. His papers Ac. were 
destroyed by the Northern troops ; and he himself was obliged to take 
refuge abroad. He, for a time, held the appointment of Emigration Com- 
missioner under the unfortunate Emperor Maximilian, and resided in 
London; but though in considerable pecuniary distress, he steadily 
refused all the suggestions of employment which were made to him bj 
this country and by Eussia. On the restoration of peace he returned tp 
his native State, where he discharged the duties of Professor of Geography 
at the College of Lexington until his death on February 1st of the present 
year. 

In regard to the actual value of Maury*s scientific work, it should 
perhaps be said that many of his conclusions were based on imperfect 
data, and were consequently incorrect, as was fully shown in the Beport 
of the Committee appointed by the U. S. G-ovemment to inquire into the 
work of the Naval Observatory ; but such must ever be the case with the 
pioneers of a science. K we, at the present dayj reject barometrical 
readings for errors of hundredths of an inch, what are we to think of the 
instrumental records with which Maury had to deal, when the barometers 
were at times an inch astray ? " Borne was not built in a day ; " and 
whenever our Bome is built, and ocean meteorology raised to the rank of a 
science* it will never be forgotten that it was Maury who showed the 
quarry whence the stones were to be obtained, organized the machinery 
for the construction, and himself cut and laid more than one course of the 
foundations with his own hands. 

He was elected an Honorary Member of the Meteorological Society on 
March 28rd, 1852. 

HEW SEBIES. — ^TOL. I. 2 B 
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APPBN. 
Abstract ofEeeeipU and Expenditure 



JBeceipts, 
1872. £ 8. d. £ $, d. 

Jan. 1. Balanoe of lart year 16111 9 

ApriL DiTidend on £1000 New 3 per Cento 14 12 6 

Oo£. Do. £1100 do 16 4 6 

DiYiDBTDe 30 17 



£ 8, d. 

SabBcriptions for 1867 10 

Do. for 1868 2 

Do. for 1869 4 

Do. for 1870 8 

Do. for 1871 25 

Do. for 1872 144 11 

Do. for 1873 6 

SUBSCRIFTIOirB • 190 11 

Feb. 19. Compoeition of Capi Toynbee 10 

Not. 25. Do. H. T. Hodgson, Eaq. 10 

210 11 

241 8 



June 30. Sales of Proceedings and Quarterly 

Journals 8 12 1 

Dec. 31. Do. do. 4 5 

Do. Duplicate Books 9 17 

AdTertisemento 10 11 6 

33 5 7 

RicsxFTs 274 13 7 



£436 5 4 
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DIX 1. 

for the Year ending December 81*^, 1872. 



Expenditure, 

1872. £ 9, d. £ «. d. 

Quarterly Journal, JJo. 1 35 12 3 

Do. No. 2 23 9 1 

Do. No. 3 27 6 

Do. No. 4 14 3 2 

Dea 31. Quartkrlt Journal, Four Nos. lUO 9 6 



Miscellaneous Printing, Circulars, &c. 9 18 10 

Begistrar-Qcneral's Rei)orU 6 4 

116 12 4 

Stationery 9 7 61<,. « ^ 

Post and Kccoipt Stamps 12 11 J " 

Victoria Institute, uso of Rooms, ten Meetings... 13 13 

Do. Attendance and Bcfrcshmenl 8. 6 

41 1 5 

Office Expenses, Rent, eight Months 13 6 8 

Do. Furniture and Fittings 10 15 8 

Do. Coalf and Oil, Ac 3 10 

Do. Attendance 5 8 

Do. Petty Cash 10 3 

Refreshments at Apartments of Civil Engineers. 1 10 6 

34 12 1 

Assistant to Editor of Proceedings, one Quarter. 13 

Assistant Secretary, eight Months 66 13 4 

Collector's Commi.ssion 9 10 

Bankers' Clerks at Christmas 2 2 

91 5 4 



PATMB5T8 283 11 2 

April 19. i:iOO New 3 per Cents 91 7 6 

Dec. 31. Balasce 61 6 8 

je436 5 4 



HENRY PERIGAL, Trea$urer. 

Examined with the Vouchers, and found correct, 6 June, 1873. 

W. R. BTRT, 1 /„^;/.„ 
J. S. UARDING. J -^''^'^^'^* 

2 b2 
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APPENDIX II. 

TuK MsTEOBOLOQiCAL OFFICE. Robeit H. Scott^ M.A., F.R.S.9 Director.— 
The work of this Office has made steady progress during the year; tiiie nature of 
this work may be most readily expressea by speaking of it under the three general 
heads into which it is distributed. 

1. Ocean Meteorology. — The number of barometers afloat in merchant ahips on 
January Ist was 08 ; and in addition, eyery ship of the Royal Nayy receiyed as 
usual her outfit of instruments from the Office. The total number of logs sent 
into the Office during the year was 125, of which more than half were distin- 
guished by the mark of '^ excellent" — a proportion which, if compared with the 
results of former years, shows a satisfactory improyement in the character of the 
information returned. 

The discussion of the meteorological conditions of the Atlantic Doldrums has 
been completed, and a specimen chaort of square 3, for single-degree squares, for 
January, was issued to meteorologists for approval and suffgestiona. Nearly fifty 
replies were receiyed ; and, in accordance witn their general tenor, the idea oi puh- 
lisning such charts has been abandoned ; and instead of them, monthly diarts of 
one quarter the degree of minuteness, yiz. of ttoo degrees square, for the same area 
are in process of puolication. It is not intended to publish the results of all squares 
upon tne same scale. 

The investigation into the weather over the Atlantic, at the time the S.S. ' City 
of Boston ' was lost, has been completed by Capt. Toynbee ; and Anemometrical 
Returns for six years for Sandwich, in the Orkneys, and for four years at Bermuda, 
derived from the instruments erected many years ago at the suggestion of the 
British Association, have been published in the Quarterly Weather Report 

Investigations are in progress with reference to the Diurnal Range of the Baro- 
meter &c. between the Tropics. The observations taken in the Antarctic regions, 
during the expedition under the orders of Sir J. 0. Ross in 1841-3, have been 
rediscussed, and are in the press, with the yiew of throwing additional light on the 
climate of those rarely visited regions. 

2. Weather Tdepraphtf, — Eig^t new stations in the United Kingdom have been 
added to the list, mcluding the very important one of Stomoway. The interior 
of England is also represented by 4 stations. 

The Daily Wind and Weather Reports, which have for a Icmg time been 
furnished b^ the telegraphic authorities to the provincial press, having been found 
to be unsatisfactory, arrangements have been made by which the information upon 
which these reports are based is now taken by the Post-Office from the Telegra]Miic 
Reports sent to the Meteorological Office. 

The telegraphic network has been extended to Denmark and Sweden. A paper 
*'0n the Kesults of Weather Telegraphy** has been laid before the Society 
(p. 181\ The issue of the Daily Weather Chart has been received with marked 
favour oy the public, and upwards of 500 copies appear daily ; of which about half 
go to subscribers — the remainder being sent free to government offices or to small 
seaports for exhibition to the public, and to volunteer observers. The drum is 
hoisted at 129 stations ; and fishery barometers are erected at 118 places on the coast 

3. Land Meteorology of the British Islands, — The seven observatories continue to 
work very satisfactorily; and the staff of volunteer eye-observers has largely 
increased. Good progress has been made in the publication of the Quarterly 
Weather Report, most of the arrears being nearly cleared off. It is hoped that by 
the end of the year the publication, at least up to the close of the present montn 
(June 1873), will be quite complete. 

Several appendices have been issued with the successive numbers of the 
Quarterly Weather Reports ; among which may be mentioned the Anemometrical 
Results to which allusion has already been made, and also the constants for 
BeseeFs formula for the monthly march of pressure and temperature at all the 
pbservatories in 1869-70. 

Mr. Scott attended the Meteorological Conference at Leipzig in August 1872, 
under the instruction of the Committee managing the office, and has published a 
complete translation of the proceedings at that Meeting. 

BpYAL Obskrvatoby, GREENWICH. Sir G. B. Airy, K.C.B., P.RS., Astro- 
nomer Royal. — No change has to be mentioned in regard, to meteorological instru- 
inents, which are all in perfect order. 
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Some eonsideiatiofii is bdng drawn to the craestioii whether ehronomphic regis- 
tration oonld be adyantageoiulY introdaced u>r sadden meteorological pnenomena. 
soch as shooting stan, auroral beams, &c. A small portable chronograph adapted 
to mechanical registration, which the observatory possesses, appears likely to be 
soitable for these observations. 

The barometer near the front gate continues to give its indications for the public 
satisfiKstorily. 

The kadmg features of work consist of continuous photographic records with 
self-registering instruments, and occasional eye-observations to determine their 
leroe, great attention being given to the maintenance of uninterrupted continuity 
in the former class. Various thermometers, pluviometers, and the standard baro- 
meter are also read at certain hours of the day, for determination of the zeros of 
thephotographic curves. 

Tne meteorological results are in the following state : — ^The eye-observations 
axe corrected for instrumental errors, and the dew-point and degree of humidity 
axe eomnuted to the present time ; and time-scales and new base-lines are laiSl 
down wnere required, to the end of 1872. 

The vane of Osier's Anemometer performed, in the year 1872, 3*0 complete 
rotations in the positive direction N, E, S, W. 

Considerable progress has been made in the reductions of the photographic 
records of thermometers from 1848 to 1868. The diurnal changes of the dry-Dulb 
thermometer, as depending on the month, on the temperature waves, and on the 
barometric waves, h^ve been com]^uted and examined for the whole period ; and a 
considerable portion of the exhibition of results is ready for press. The similar 
reductions for the wet-bulb thermometer are far advanced. 

The usual magnetical and meteorological observations and calculations aro 
entiroly printed for 1871. 

The records of the principal meteorological observations are divided into monthly 

Eups, containing daily observations, or daily results, for barometer, thermometers 
y and wet), temperaturo of the Thames, winds, clouds, rain, electricity, and 
p-sunk thermometers. Various monthly means, barometric waves, and entiro 
changes of wind-direction for particular months, and for the year, aro also given 
with these rocords. 



Ebw OBflKBVATOBT. Samuel Jeffory, Esq., Superintendent — The new arrange- 
ments, which were made in 1871^ having been ordered with a view to preserve 
continuity in the work of this Observatory, the usual coarse of its proceedings has 
been maintained without interruption. 

The meteorological instruments aro in good condition ; and a Eew-pattem anemo- 
meter, spoken o? last year as in process of testing, has appeared to work with 
aatiidhction after the change made m the velocity part of its construction. It has 
been adapted so as to give an tu^roken trace of velocity to the extent of 100 miles, 
and idso to bring back the pencil hourly to the sero line. 

Several anemometers, from diflerent makers, aro now on trial in open ground, 
which has been secured at a short distance from the building. 

The numbeor of barometers which have been tested in &e year aro : — ^marine^ 
108 : station, 11 : standard, 34 ; and aneroid, 14. 

The number of thermometers constructed are 14 Eew standards, and tested 828 
for meteorological purposes, together with 1038 dinicals. 

One rain-gauge and one anemometer have likewise been tested. 

Experiments are now in process with a traveller's barometer of a new pattern, 
defdgned by Staff Commander George, of the Royal Geonaphical Society, with the 
object of providing a more safely portable mercurial oarometer for those who 
prefer t^is form of instrument to aneroids for measuring heights. 

There has lately been temporarily added to the duties of the staff of this Obser- 
yatory the keeping of a recora of temperature observations by instruments fixed at 
^Ufierent elevations on the Pagoda in the Royal Ghiidens — viz. at 22*6 feet, 69 foet, 
and 12S'10 feet from the grass level. 

RoTAL Obsbbvatoby, EDINBURGH. Prof. C. Piazzi Smytii, F.R.S., Astro- 
nomer Royal for Scotland. — ^The meteoroloffical work here during the past year 
has been nearly confined to computing the observations made at 55 stations of the 
ScottiEdi Meteorological Society, on a particular form, and sent to the Registrar* 
Oeneral of Births, Deaths, &c.' in Scotland, by whom they have been printed. 
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The Astronomer, in a recent report to the Board of Visitors of his Obeervatoiy, 
remarks thus on what he has practically found to be an important influence of 
Meteorology in an Astronomical Observatory : — 

** While the weather of last year has been to the eyes of ereiy one so remazk- 
able for the unusual quantity of rain, it has been to us still more memorable ibr 
ttie long-continued lowness as well as laige fluctuations of the barometric mressiire ; 
for these circumstances have aflected me rate of our best dock, the Biiriiaiia 
Sidereal Clock, to so exaggerated an extent as to call for special corrections not 
used for years before, ana to keep us in a state of intense anxiety whenever the 
too frequent clouds prevented star-observations being obtained ior sereFal days 
together. 

<' Scientifically the fact is noteworthy, because, after a great deal had been 
written by meteorologists on barometric waves as overriding, influencing, or even 
producing vnnds, temperature-changes, moisture, and almost every thing else as 
features of weather, it left only all the more mystery upon what produces baro- 
metric waves. And now Id. von Homstein, the Director of the Obeervatoiy at 
Prague, has recently demonstrated that there is a close cyclical connexion between 
both tne absolute height and amount of fluctuation of the barometer and the 
period of sun-spots — that grand solar phenomenon which not only exists in sj^te 
of the philosophy of Aristotle having declared its impossibility, but is beginmnff 
to be found in the present state of science so intimately interwoven with one and 
another and another manifestation of either the earth or its atmosphere that man's 
life is never entirely free from its influences. And practically, again, the dis- 
turbance of our clocK-rates by the low barometric pressure of last year is to be 
kept in view and profited by ; for it will certainly occur again : and although in- 
stnmiental corrections for such influence have hitherto been too difficult for 
general adoption, I am informed by the Astronomer-Royal for Ireland that a 
method has been perfected in Berlin, and is to be had at once for mere purchase, 
which can be used safely almost anywhere ; in which case it does seem strange 
that our own, the wealtniest of all countries, ' wealthier, wealthier hour by hour,' 
cannot aflbrd to let one of its Royal Observatories, largely employed in time-dift- 
tribution, provide itself with such a necessary means for performing ita daily woik 
for the people with the full exactness and efficiency now rendered possible and 
requirea for the age in which we live." 

Radoliffk Obsebvatobt, Oxfobd. Rev. R. Main, M.A., F.R.S., Raddifife 
Observer. — ^The meteorological observations at this Observatory have been cairied 
on very much as in former years. The last published results are those for 1869 ; and 
the printing of those for 1870 will commence almost immediately, the astronomical 
portion of uie volume for that year being completed. 

The resultant direction of the vnnd for 1870 is 272°, or 2® north of west ; while 
in the preceding year it was 260°. These directions are considerably further west 
than those which were found for the preceding maximum years of solar-spot fire- 
quency (that is, about the year 1860) ; and it is worthy of remark that tne solar 
spots have been more numerous at the recently passed epoch of frequency than 
they were in 1870. Another coufirmation is thus added to the suspicion that 
there is a connexion between the direction of the wind and the frequency of the 
solar spots. 

The daily observations of the weather have been sent regularly by telegn^ 
at 8 A.M. to the Government Meteorological Office since last midsummer. 



Caiibbidob OBSEByATOBT. Prof. J. 0. Adams, M.A., F.R.S. — The meteoro- 
logical work at this Observatory during the past year has been somewhat increased 
in consequence of the place having been selected as one of the inland meteorolo- 

E'cal stations which send daily results by telegraph to the Meteorological Office, 
ondon ; Mr. Todd has undertaken to forward the necessary observationa. 

As the old barometer was not sufficiently accurate for uie above worlL a new 
barometer, by Adie, of London, was mounted in July ; and this has been mund to 
work well. 

The usual observations at 9 a.m. and 3 p.m. have been regularly taken and re- 
duced, and a yearly summary made out and published in the * Cambridge Chronicle.' 

The state of the sky was unfavourable for observing meteors on August 9th ; but 
a few were observed on August 10th. It was also cloudy for the November 
meteors. 
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The Golueob Observatory, Stonyhttrst. Rev. S. J. Peny, M.A., F.RA^. 
— ^A complete series of meteorological observations having been carried on unin- 
terruptedly for a quarter of a century, it was thought advisable to add to the 
vearly report curves of the mean annual results. The increase of rain within the 
last thirteen years is very apparent from the curve representing the number of 
rainy days. The period between the two principal maxima of the adopted tempe- 
rature is eleven years, from 1867 to 1868, the mmimum of solar activity occumng 
about 1856 and 1867. The rainfall of 1872 was less than that of 1866 by I'l inch ; 
but the number of rainy days was somewhat in excess. The lowest barometer and 
greatest velocity of the wind also belong to 1872. 

The readings of Barrow's standard bfffometer were discontinued in October ; but 
five years of simultaneous observations were quite suiBcient to connect the two 
series of barometric reading Adie's standard is now alone read. No further 
alterations have been made m the meteorological instruments. 

The first printed reports have been received from the new Meteorological Obser- 
vatory at Zi-ka-Wei, near Shanghai This observatory has been supplied with a 
complete set of magnetic instruments for the absolute measures. A similar set 
hasjust been shipped for the Meteorological Observatory at Manila. 

Tne reduction of the photo-magnetic curves is being continued ; and the results 
of the Magnetic Survey of Belgium have been presented to the Royal Society, and 
will appear in the * Pmlosophical Transactions.^ 

Durham Obsbbvatory. John J. Plummer, Esq., Observer. — ^The chief aim 
in the direction of the meteorological work at this observatory has been to continue 
tiie series of observations commenced in 1850, without any material deviation firom 
the original plan. Although the observations have been somewhat extended since 
that time, these additions are not allowed to interfere with or supersede any part 
of the original scheme, which is still carried out in its integrity. A seconaary 
object has been to determine such corrections as may be requisite to render the 
observations throughout the whole of the twenty-three years strictiy comparable. 
This is necessary, because the same careful adhesion to the original plan nas not 
been displayed by the various observers who have from time to time held office. 
Considexable progress has been made in this important matter during the past year. 
An annual summary, oontaininjr the complete meteorological resmts of the year, 
together with a comparison with the mean results of the previous twenty-two 
years, has been compiled. This has now been the practice for several years past ; 
and although these reports have not been printed, they are open for inspection 
and consultation by all interested in the meteorology of the district, and extracts 
can readily be maae for the use of those persons who may be investigating any 
questions of general utility. 

The whole of the instruments in use are now in perfect working order, the 
barometer continuing to give complete satisfaction. Careful comparisons of all 
the thermometers (hygrometric ana self-registering) were made early in the year 
with the standard of the Durham Observatory ; and the results show but very 
slight difierences from previous comparisons. The anemometer (Robinson's), after 
haviiu; been shattered in the storm of November 6th, has been completely re- 
paired^ and is since working well. The whole of the instruments may thus be 
considered to be in a high state of efficiency. Readings are taken twice daily, viz. 
at 10 A.H. and 10 p.m. No observations by radiation thermometers have hitherto 
been made at Durham ; but a representation of the desirability of this addition to 
tiie instruments will shortiy be made to the Curators of the Observatory, and it is 
hoped that the want wiU be supplied. 

British Rainfall Investigations. — ^The on;anization for the purpose of 
securinff accurate records of the fall of rain in the British Isles has now become so 
establi^ed that there are somewhat fewer new features to notice than when 
Mr. Symons first commenced operations some fifteen years affo. But though this 
is the case, it neither involves nor implies that there is any reduction in the amount 
of work done, or in its interest and importance. On the contrary, it has become 
necessary to erect a special office for the storage of records and for the accommo- 
dation of the permanent assistant, who has been found to be indispensable. During 
the past year Mr. Symons and his assistant have been chiefly en^iged in perfecting 
the distribution of stations throughout the three kingdoms, in revising the list 
published by the British Association in 1865, and, of course, latterly in examining 
the returns of rainfall in 1872, which have been received perfect from about 1700 
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Btations, and for great part of the year from about 100 more ; 90 that the stations 
in operation at the close of 1872 must have numbered nearly, if not quite, 1800. 

Tempkratubb of the Eabth at Great Depths. — In the Annual Report 
for 1871, and also in that for 1872, reference was made to some intended experi- 
ments to ascertain whether there are perceptible variations in the temperature of 
the earth at a depth of 1000 feet Earl^ last year a PhiUips's maximum thermo- 
meter, with Sir W. Thomson's protectmg shield^ was specially prepared by Mr, 
Casella for these experiments. The instrument is about 10 inches long, tmd has 
a very short range, only 60^ to 76®, and therefore a very open scale ; each d^^ree 
is rather more than half an inch long, and is subdiyided into tenths, so that it can 
be easily and accurately read to O^'-Ol. 

The Kentish-Town boring, where the experiments haye been made, and where 
this new thermometer is to be used, was yisited, and the appliances were examined 
by IVofessor Everett, the Secretary to the Underground Temperature Conunittee 
of the British Association last autunm ; and shordy affcerwards a copper wire was 
obtained for lowering the thermometer ; and on October 29th, 1872, it having been 
set at 66^-30, it was lowered until the indicator showed that 1000 feet of wire 



paid out; the boring was then plugged and left until December 2drdy when the 
thermometer was raised and found to read 67^*71. 

Haying been reset and lowered, it was left until April 5th, 1878 ; and then, on 
being raued, it was found to indicate 67^*66, or a temperature of 0^-05 lower uian 
on the previous occasion. As there is a slight correction necessary on account of 
elongation of the wire by long suspension, an elongation (1. e, a lowering) of 1 foot 
producing a rise of 0°'02, Mr. Symons thinks it wul be apparent, when uie obser- 
vations are fully discussed, that the actoal difference of temperature is even less 
than the small amount marked in the record. 

It may be interesting to add the following previous readings of other ther- 
mometers at the same depth (1000 feet) : — 

Six's Thermometer. Phillips's Maximum (protected). 

1809. May 14 67o-8. 1860. May 14 eT'-S. 

1870. January 29 67*'-7. 

The fact that all these values a^ree within two tenths of a degree, Fahrenheit, 
speaks well both for the mode of observation and for the instruments. 



PROCEEDINGS AT THE MEETINGS OF THE SOCIETY. 

Junk 18th, 1878. 
Ordinary Meeting. 

John W. Tbipe, M.D., President, in the Chair. 

Nathaniel St. Bernard Beardmore, 30 Great George Street, S. W. ; Robert 
Hknry Cooke, 6 Belmont Road, Clapham, S.W. ; James Garth Marshall, 
M.A., F.G.S.^ Headingley House, near Leeds ; and W. W. Rundell, Litherhind 
Park, near Liverpool, were balloted for, and duly elected Fellows of the Society. 

The name of one Candidate for Admission into the Society was read. 

The following papers were then read : — 

^'On some Results of Temperature Observations at Durham." By John J. 
Plummer (p. 241). 

The President said that there was one point in the paper which the Meeting 
could not discuss that evening, viz. as to the best form or thermometer-stand ; ana 
he would therefore postpone the discussion of that subject to the first Meeting of 
next Session. 

Mr. Gaster promised that his portion of the discussion of the experiments with 
the different thermometer-stands made at Strathfield Turgiss should be roady by 
that time. 

Mr. Glaisher said that the tables of corrections for diurnal range were baaed 
upon seven years' two-hourly observations at the Royal Observatory; and he 
believed that at most stations where observations were carefully made, and the 
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resultt properlj corrected br the tables, they would agree very doaelj with the 
tme mean temperatuzea. The photoffraphic records at the Royal Observatory for 
twenty-one years were being reduced ; and he had no doubt that when they were 
completed more accurate tables could be obtained. He hoped that the results 
firom Uie self-recording stations of the Meteorological Office would fbmish the 
data for the best diurnal range tables for difl^nt pmUels of latitude. He thought 
that the diurnal range tables were quite as accurate for Durham aa they were for 
Qreenwich. 

'^ On the Meteorology of New Zealand in 1872.*' By Charles Rous Marten, 
F.M.a (Abstract) 

The meteorolo^ of New Zealand was remarkable in the year 1872 on account 
of the ezceptiondly great heat and diyness at the beginning' and end of the year, 
and also on account of the unusual heavy snow-storms of the winter. 

The highest temperatures in the shade were recorded at Christchurch| 43° S. lat : 
and were, for January 96°*7, February 94^*1, and December 02P, Temperatures of 
94^ and 92° were recorded at Napier. 

The highest readings in the sun were : — ^Nelson (4P S. lat), 186^ at the Obser- 
vatozy (194° at another part of the town); Dunedin {4SP 8. lat), 180P; South- 
land (4^^ S. lat), 162*2°, — all records from insulated black-bulb tiiermomet^s m 
vacwK 

The lowest temperatures for Bealey. 2104 feet above the sea, were : — June, 12°'0 ; 
July, 13°-0; at Southland, June, ITS). 

A S.W. gale occurred at Wellinffton in the middle of April, with a flood, the 
month's hU. of ndn amounting to 11*66 inches. 

Snow-storms extended throughout the islands in June and July, the snow 
becoming hail in the central districts, and rain in the north. The snow was most 
heavy in the south-west There were also August snow-storms in the Middle 
Island ', they were of five days' durations in Canterbury, Otago, and SoutUand. 
Snow occuned in Southland as ]ate as September 27th, and at Queenstown as late 
as December 3rd. 

There were remarkable aurorsB in Southland on January 9th. February 1st (seen 
over the whole colony), August 9th, and October 17th. Slignt shodcs of earth- 
quake were ei^terienoed in February, March, November, and December. 

Rain set in m Southland on the 9th of June with a i&lling barometer, and on 
the following day changed to snow, which then continued to fall heavily for five 
days, attaining a depth of 15 inches, altogether unprecedented in the country. 
There was severe frost and much thunder and liffhtning^ with sq^Alls from the 
west, varying at first to W. by N., and subsequently to W . by S. The barometer 
fell Bteaduy to 28*900 in. on the 11th, and 28*779 in. on the 12th, and then gradually 
rose. The snow ceased on the 15th, with 9 inches remaining on the ground, and 
witii a mayjmnm temperature in the shade for the day of 28^, the lowest maximum 
recorded for fourteen jears. Easterly winds and hard frost continued until the 
24th, when thaw set m, with thick logs, lasting to the end of the month. At 
Hokanui, thirty miles north of the Observatory, and in the interior, the snow only 
amounted to 2 inches. 

At the Southland Observatory for this month of snow-storms (June^ the mean 
atmospheric pressure, by barometer, corrected and reduced, was 29*599 m. 

Maximum pressure 30'129in. 

Minimum pressure 28*779in. 

The temperature of air, mean . . d8<>*8 

Maximum 67oO 

Minimum 17o O 

Daily range 13ol 

Maximum in sun 81°*5 

Minimum on grass 14^-0 

Dew-point 86°0 

Humidity -91 

Maximum daily rain 1*25 in. 

Prevuling winds N., N. W., and S.R, with mean velocity of 124*4 miles. 

Much snow fell ako in the months of July and August, although in less 
quantity. The snow-storms of these later months were more protracted and severe 
in Otago and Canterbury than in Southland. 
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A table of monthly temperatuieB and rain£Edi for thirteen stations in New 
ZeeJandy for the year 1872^ ib communicated for the Library of reference of the 
Society. 

The Pbjbsidbnt said that he did not invite discussion that eveninff, as the 
Annual Oeneral Meeting was to take place after the Ordinaiy Meeting, ana because 
there was a great deal of business to get through. 

« On the Climate of Vancouver Island." * By Robert H. Scott, F.R.S. 

'< Meteorological Observations at Zi-Ea-Wei. near ShanghaL" By Rev. A. M. 
Colombel ; with note by Rev. S. J. Perry, F.R. A.S. (Abs&act.) 

The Rev. S. J. Perry reports that a first step has been set to establish a perma- 
nent Meteorological Observatory at Zi-Ea-Wei, near Shanghai. The Rev. A. M. 
Colombd, tiiie Resident Director of the observatory, promises to send a fiill de- 
scription of the obeervatoiy and instruments at the end of the year ; and in the 
mean time Mr. Perry communicates, for the Library of reference of the Society, 
tables comprising daily records of air-pressure, air-temperature, humidity, sod 
direction or the wind for the months of December, January, and February last 

" Notes on the Connexion between CoUieiy Explosions and Weather in 1871.*' 
By Robert H. Scott, F.R.S., and W. Galloway (p. 246). 

<< Distribution of Rainfall Maxima in Ghreat Britain and Ireland between the 
years 1848 and 1872 induave." By William R. Birt, F.R.A.S. (Abstract) 

In the volume of British RainfiBdl for 1872 Mr. Symons ^ves a table of the 
Quantities of rain collected at eightv-two stations in Great Britain and Ireland 
for the years of krge rainfiBdl— 1848, 1852, 186a and 1872— with the excess in 
1872 above the mean of ihe years 1866-69. In Mx, Birt's paper these quantities 
are arraziged in descending order from the large fiedl at Seathwaite of 182*58 indies 
in^ 1861 (the year 1872 ffiving 182*68 inches^ to the* smallest maximum recorded 
within the last twenty-five years. From this arrangement of Mr. Symons's data 
Mr. Birt points out that the excess of rainf&ll was greatest in the western part of 
Great Bntain^ diminishing towards the east 

*' Note on the Heavy Rain£ill at Natal on March 4th, 1873.'' By Robert James 
Mann, M.D., F.R.A.S. 

Rain fell at Durban, the seaport of Natal, on the night of March the 4th, so 
heavily that the record for the night between the evening of the 4th and the 
morning of the 5th amounted to 6*50 inches. This is the heaviest fall on rec^ 
in the colony, with the exception of that of the fiood of April 15th, 1856 (see 
< Proceedings ' of the Society, April 1868, p. 153), when the £Ekll was 11*93 inches 
within twenty-four hours. The Wometer stood at 30*070 in., a few feet above 
the sea-level, at 9 a.m. on April 29 ; on March 2, 9 a.m., it stood 30*244 in ; on 
March 3^ 9 a.m., it stood 29*934 in. ; March 5, 9 A.M., it stood 30*214 in. 

The Meeting was then declared dosed. 



'*' The abstract of this paper will appear in the next number. 
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Meteorological Observations, January to 
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Results of five years' meteorological obser- 
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and completing a period of thirty years. 

Meteorologische Beobachtungen, January 
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By Dr. J. Prettner, Director. 

Proceedings, no. 26. 

Reports for the years 1866-71. 

By Sir T. G. Locan, K.C3., M.D., 
Director-General. 
Climate, Qiolope, Faune et G^graphie 
Botanique du Br6sil, par Emt 
By the Brazilian lunister. 
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Quarterly Return of Marriages, Births, and 

Deaths, June 1873. 
By the Registrar-General. 
Journal, nos. ^, 21. 
Daily Weather Report, January 1 to April 

30, 1872, and April 1 to September 30, 

1873. 
Quarterly Weather Report, 1871. Part iii. 

1872. Part iii. 
Report for the year ending December 31, 

1872. 
Contributions to our knowledge of the 

MeteoroloKf of the Antarctic Regions. 
By the Meteorological Committee. 
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neers. 



II 



•I 



Smithsonian Institution 






Proceedings, noe. 57, 58. 
Proceedings, nos. 1^^146. 
Journal, toL L no. 3. 

R^um^ des obserrations m^ttorologiquefl 
faites A I'Obsenratoire de Lyon, par M. 
Lafon, Directeur, 1870. 

Proceedings, Maridi 18 to April 15, 1873. 

Proceedings and TranHictions, toIs. t., ri. 
Monthly Notices, October, Norember, 
December 1872 ; January, February 1873. 
I Precursori di Copemioo nell' antichitA 

Ricerohe stori^e ai O. V. Schiaparelli. 
Results of Meteorological Obserrations, 

1870. 
Obflervations of Shooting Stars, 1872. 

By Rey. R. Main, P.R.S., Raddiffe Ob- 
aerver. 
Bulletin International. 

By M. U. J. Le Verrier, Director. 
Bulletin Mensuel, nos. 1, 2, 6, 8, 13-19. 

By M. Maris Davy, Director. 
Proceedings, no. 89. 

Meteorological Obscrrations at yarious 

stations, January to March 1873. 
BuUettino Meteorologico, March to June, 
Aujzust 1873. 
By Padre Secchi, Director. 
Annolen, 1871. 

By M. H. Wild, Director. 
Meteorological Obserrations made at the 
Goyemment Obseryatory, Sydney, during 
October 1872 to March 1873. 
Journal of Education, January to August 
1873. 
By Rey. E. lUerson, D.D. 
Second Report of the Meteorological Office 
of the Dominion of Canada. 
By O. T. Kingston, MJL, Director. 
Suggestions on a Uniform 6yi«tem of Meteo- 
rological Obseryations. 
A Sequel to ditto. 

Nederhindsch Meteorologiseh Jaarboek,! 867, 
parts 1, 2 ; 1868, 1, 2; 1869, 1, 2; 1870, 1; 
1871, 1 ; 1872. 1. 
By M. Buys Ballot, Director. 
Beobachtungen, January to August 1873. 



Jahrbuch, 1870. 

By Dr. C. Jelinek, Director. 
Zeitschrift, Band yi^ Band yiii., noe. 1-10, 

12-17. 
On the Urc of the Barometer on Sunreys 
and Reoonnnaissances, by Major R 8. 
Williamson. 
Practical Tables in Meteorology and Hypeo- 
metry, by Major R. S. Williamson. 
By the Chief of Engineers. 
Reports for the years 1858 and 1859. 
By Professor J. Henry, Secretary. 
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Bemarks on the Meteorology of Cornwall, 1864-67, 1869-72. 
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Obseryataons in Meteorologr. By Bey. Leonard Jenyns, M. A. 

An Explanation of the Popular Weather Prognostics of 
Scotland on Scientific Principles. By Bey. C. Ulouston. 

On the Meteorology of Engluid durmg the four quarters 
ending December 31, 1861. 

Bicerdie Fisico-Astronomiche intomo all' Uranolito del 31 
di Agoeto del 1872, del P. G. Stanislao Ferrari. 

Beport on the unusual intensity of the frost of December 
1860 and January 1861, with its injurious effects on 
trees, shrubs, pines, Ac.; and a comparison between the 
great cold of this period and that experienced in the seyero 
winters of 1837-8, 1841, and 1855 ; with some remarks ok 
the intense frost of January in the present year (1867). 
By* Duncan Forbes. 

' The Horological Journal,' Noyember and December 1872. 

* The Telegraphic Journal and Electrical Beyiew,' nos. 6, 7, 

9-16. 
Weather Lore. By B. Inwards, F.RA.S. 
Supplements aux Notes sur les Tremblements de Terre res- 

sentis de 1843 4 1868, nar M. Alexis Perrey. 
Comparison of the mean daily range of Magnetic Declination 

ana the number of Auroras obsenred eadi year, with the 

extent of the black spots on the surface of the Sun. 
Bemarks on the Climate of Sidmouth ; with tables giring the 

reetdts of Meteorological Obseryations. By J. I. Mackenxie. 
Th<9 Climate of Sidmouth ; with results of Meteorological 

Obseryations from 1865 to 1870. By J. I. Mackenzie. 
Seyen Years' Meteorology of Sidmouth, 1865-71. By J. I. 

Mackenzie. 
The Colony of Natal. By B. J. Mann, M.D., F.B.A.S. 
Encyclopaedic Catalogue of Meteorological and Scientific 

Instruments. 
Treatise on Meteorplogical Instruments. 
Vital Statistics of Llandudno. 
A Bobinson*8 Anemometer. 
Notes sur la M^ttorologie de Pau. 
Meteorological Journals kept at Marlborough College 

during tiie years 1864 to 1872 (MS.). 
Sussex Meteorology. 
Temperature of Brighton. 
A Hurricane in Sussex. 

The Law of Storms considered in connexion with the ordi- 
nary moyements of the Atmosphere. B^ H. W. Doye. 

* Symons's Monthly Meteorological Magazine,' 1872 ; April 

to September 1873. 
Symons^s British Bainfall, 1869, 1871, 1872. 
British Association Beports of Bainfidl, 1867-71. 
Ifadras Meteorological Obseryations, 1841-50. 
A General View of the Natural History of the Atmosphere. 

By H. Bobertson, M.D. 
Sur le Tonnerre en fithiopie, par Antoine D'Abbadie. 
' The Horological Journal,' 1863. 
Sur les £toiles Filantes, par B. Herrick et A. Quetelet. 
Abstract of Obseryations on the Aurora, Cirri, &a, made at 

Dunse. By William Steyenson. 
Beport on the Meteorology of Scotland during the quarters 

ending December 185G, March and December 1857, March, 

June, and September 1858, June 1859. 
Quarterly Beport of the Meteorological Society of Scotland, 

December 1860, December 1861, December 1862, March 

and Juno 1863. 
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Supplemeiit to the Monthly and Qaarterl^ BetumB of the 

Births, Deaths, and Marriages registered in ScoUand during 

the year 1872. 
A Treatise on Meteorology. By A. J. T. Morris. 
The Shepherd of Banbury's rules to judge of the changes of 

the weather. * 

The Influence of Climate in the prerention and cure of 

Chronic Diseases. By James Clark, M.D. 
CommiBsion Hydrom^trique de Lyon : Observations, 1864. 
Bamsgate, a Besort for Invalids. By J. F. Smiles. 
Dent on the Diplwdoscope. 
The foretelling of the Weather in connexion with Meteoro> 

loffical ObMrrations. By F. H. £lein and Prof. Buys 

Beport of the Astronomer to the Marine Committee^ Mersey 

Docks and Harbour Board, 1863. 
Monthly Meteorological Tables for the year 1856. By H. 

AUnutt 

* Antiquary,' nos. 63, 67, 70-82. 

* Food Journal,' nos. 39--44. 
' Nature,' nos. 160, 179-204. 
' Public Health,' nos. 1-4. 

The Meteoroloey, Sea Temperature, and Currents of the 
10° square ofthe Atlantic, which lies between ttie Equator 
and lO*' N., and 20*» to 30<» W. By Capt. H. Toynbee, 
j.JcL A lO. 

On certain protraetod imgularities of Atmospheric Pressure 
in Bensal in relation to the Monsoon Rainfall of 1868 
andl8&. By H. F. Blanford. 

On the Normal Bainfall of Bengal. By H. F. Blanford. 

Cosmical and Molecular Harmonies, illustrating the equal 
action and reaction of elastic forces. By P. E. Chase, 
M.A. 

Signal-Service Weather Reports. By P. E. Chase. 

Meteorological Register, Kojtl Observatory, Cape of Good 
Hope, April to «fuly 1870. 

The Meteorology and Climate of Plymouth. By John 
Merrifield, Ph.D. 

Oceai\ Currents. By J. E. Laughton, M.A. 

British Association Report of Tide Observations, 1868. 

On some remarkable lorms of Hailstones recently observed 
in Georgia. By Prof. Abich. 

Note upon a Self-reflnsterinff Thermometer adapted for Deep- 
Sea Sounding By W. 1. Miller, M.D. 

Further investigations on Planetary Influence upon Solar 
Activity. By W. De la Rue, B. Stewart, and B. Loewy. 

Results of the first year's performance of the Photographi- 
cally Self-recording Meteorolo^cal Instruments at the 
Central Observatory of the Bntish System of Meteoro- 
logical Observations. By Lieut-Gen. E. Sabine. 

Remarks on Meteorological Reductions, with especial re- 
ference to the Element of Yapour. By B. Stewart. 

Reports of the Eew Committee of the British Association 
for the Advancement of Science, 1868-69, 1869-70. 

A preliminary investigation into the Laws regulating the 
FeeJis and Hollows exhibited in the Kew Magnetic (Xirves 
during the first two years of their production. By B. 
Stewart. 

Results of the Monthly Observations of Dip and Horisontal 
Force made at the Kew Observatory from April 1863 to 
March 1869 inclusive. By B. Stewart 

Report of the Astronomer to the Marine Committee, Mersey 
Docks and Harbour Board, 1871. 

liagnetic Observations made at Stonyhurst College Obser- 
vatory from April 1863 to March 1870. By Rev. a J. 
Perry. 

Magnetic Survey of the East of Fnnot in 1869. By Rev. 
S. J. Perrr. 
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Analysis of the principAl Disturbances shown by the Hori- 

sontal and Vertical Force Magnetometers of the Kew Ob- 

serratory from 1859 to 1864. Bj Sir Edward Sabine. 
Documents relatifs aux Aurores £or^ales des 15 Ayril et 

13 Mai 1869. 
Sur lee retours p^riodiques des Phtoomdnes M^tdorologi- 

ques, par M. C. Ste.-Ctaire Derille. 
On the Temperature of the Sea, and its influence on the 

Climate and Agriculture of the British Isles. By Nicholas 

Whitley. 
' The InteUectual Obserrer/ noe. 44, 46, 47, 51. 
The true Direction and Velocity of Wind observed from 

ships while sailing. By Ber. J. N. Miller. 
The Weather at Aghalee during the months April to August 

1873. 
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Addresses, President's, 70, 217. 

Africa, notes on the climate of the south- 
west coast of, 97. 

Air and rain, 110. 

Anemometer, electric self-regfistering, 
167. 173. 

Anemometers, large and small, 41. 

Anemometric registration, on certain de- 
fects in, 92, 103. 

Aneroids, is the use of, admissible for 
stations of the second order ?, 223. 

Annual General Meetings, 92, 237. 

Asia, winds of northern, 113. 

Atlantic, discussion of the meteorology 
of the part of the, lying N. of 30** N ., 
for the eleven days ending Feb. 8, 1870, 
125. 

Atmospheric pressure, relation between 
the velocity of the wind and, 126. 

Atmospileometer, a proposed new form 
of rain-gau^, 222. 

Aurora boreahs of Nov. 10, 1871, 89, 

April 1st and 2nd, 1873, 239. 

Balance-sheets, 82, 268. 

Banner (Oapt. F. W.), extract from log 

of barque ' Lady of the Lake,' 167. 
Barber (S.) on electric cumulus, 38. 
Barograph, electrical, 122. 
Barometer, Bourdon's metallic, 60. 
, influence of the electricity of the 

sun on the level of the, 128. 
Barometers for stations of the second 

order, what is the best form of P, 223. 
Barometric depression of Jan. 24, 1872, 

188, 220. 
Barometrical variations and the great 

currents of the atmo^here, relations 

between, 127. 
Beardmore (N.), obituary notice of, 264« 

(N. St. B.) elected, 264. 

Belcher (Sir E.) elected, 219. 

Birt (W. R.) elected, 60. 

, Distribution of rainfall maxima in 

Great Britain and Ireland between the 

years 1848 and 1872, 266. 
Boulton (J. G.), notes on the climate of 

the south-west coast of Africa, 97. 
Breezes, land and sea, 203, 208, 236. 
British rainfall invetftigations, leports 

upon, 88, 263. 
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Bromfield (J. 0. C.) elected, 170. 
Budd (0. 0.) elected, 222. 
Bye-laws, alteration of, 238. 
Byron (Rev. J.) elected, 170. 

Calculation of mean results, division of 
the ^ear for the, 229, 234. 

Cambridge Observatory, reports from, 
o7, 263. 

Cator (0. O. F.) on certain defects in 
anemometric registration, 103. 

appointed Secretary, 219. 

Charts of the meteorological data col- 
lected in the 10^ square of the Atlantic 
which lies between the Equator and 
10^ N. and 20*» and 30«> W., descrip- 
tion of, 92. 

Clark (Iiatimer) on the storms experi- 
enced by the submarine cable expe- 
dition in the Persian Gidf on Nov. 
1st and 2nd, 1869, 117, 123. 

Climate of the south-west coast of Af- 
rica, notes on the, 97. 

of Chiloe and Chonos Islands, 113. 

of Zanzibar, 128. 

of Taquara and Blanca, 129. 

of Vancouver Island, 266. 

Cloud, new form o^ 66. 

, pocky, 164, 198. 

, curious-shaped, 167. 

Colbome (EL) elected, 233. 

Colliery explosions and weather in 1871 , 
notes on the connexion between, 246, 
266. , 

Colombel (Rev. A. M.), meteorological 
observations at Zi-Ea-Wei, 266. 

Conference at Leipzig, 124, 133. 

, discussion on some of the questions 

proposed to the, 223, 233. 

Cooke (R. IL) elected, 264. 

Cooper (W. F.) elected, 92. 

Corposants during the Aurora of Feb. 4, 
1872, notice of the occurrence of, 96. 

Correspondence and Notes, 96, 109, 126, 
176, 239. 

Counol, Reports of the, 74, 260. 

, List of Officers and, 81, 238. 

Cumulus, electric, 38. 

Deep-sea thermometers prepared under 
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Admiral FitzRoy's superintendence, 

49. 
Defects in anemometric registration, 103. 
Delaney (J.) elected, 170. 
Denmark, Meteorological Institute in, 

95, 114. 
Denning (W. F.) elected, 219. 
on tne Aurora borealis of April 1 

and 2, 1873, 239. 
Depression of Jan. 24, 1872, barometric, 

188, 220. 
Dines (G.) on the temperature of hill 

and valley, 99. 
Distribution of heat over the southern 

hemisphere, 113. 
Doggett (F. W.), obituary notice of, 78. 
Durham, results of temperature obser- 
vations at, 241, 264. 
Observatory, report from, 263, 

Earth, temperature of the, at great 
depths, 88, 264. 

Eaton (E. M.) elected, 219. 

Edinburgh, reports from the Royal Ob- 
servatory, 8/, 261. 

Electric cumulus, 38. 

Electrical barograph, 122. 

self-registarmg anemometer and 

rain-guage, 157, 173. 

EsdaiU (J. K.) elected, 170. 

Evaporation and rainfall, proportion be- 
tween^ 112. 

Falkner (Rev. T. F.) elected, 170. 
Ffolkes (Hev. H.) elected, 233. 

Galloway (W.) and R. H. Scott, notes 
on the connexion between colliery 
explosions and weather in 1871, 246, 
266. 

Glaisher (J) on the direction of the wind 
at the Royal Observatory, Greenwich, 
in the ten years ending December 
1870, 1. 

, resignation of Secretaryship, 219. 

Glyde (E. E.) elected, 233. 

Greenwich, reports from the Royal Ob- 
servatory, 8o, 260. 

Hall (J. J.) on a proposed new form of 
rain-gauge, the atmospileometer, 222. 

, note on a circular rain-gauge level 

and tester, 222. 

Harding (J. S.), remarks on the ** pocky ** 
cloud observed July 27, 1872, 154. 

Herschel (A. S.), observations of the 
Auffust meteors in 1871. 33. 

Hill (Rev. R) on Bouraon's metallic 
barometer, 50. 

Hill and valley, temperature of, 99. 

Hodgson (H. T.) elected. 123. 

Hofimaeyer (N.^, establisnment of a me- 
teorological mstitute in Denmark, 95. 

Hughes (W. 0.) elected, 123. 



Humber (W.) elected, 170. 

Hurricane which passed over the Nichol- 
Bay district of Western Australia od 
March 20, 1872, account of, 155. 

Hygrometer, new, 63. 

Hygrometry, 112. 

Jardine (J. L.) elected, 123. 
Johnson (J.) elected, 170. 

Kew Observatory, reports from, 86, 261. 

Land and sea breezes, 203, 208, 236. 
Laughton (J. K.) elected, 173. 

, land and sea breezes, 203, 236. 

Laws of the winds prevailing in Westen 

Europe, 109. 
Lecky (R. J.) elected, 219. 
Leinzig Meteorological Conference, 124, 

Ley (Rev. W, C.) elected, 170.^ 

, laws of the vnnds prevailing b 

Western Europe, 100. 

Mackennal (Rev. A.) elected, 173. 

Madras cyclone of May 2, 1872, 160, 
174. 

Mann (R. J.), note concerning Natal 
rainfall, 95. 

, note on the heavy rain&ll at Na- 
tal on March 4, 1873. 266. 

Marriott (F. J.) elected, 170. 

(W) appomted Assistant Secretary, 

76. 

on the barometric depression of 

Jan. 24, 1872. 188, 220. 

Marshall (J. G.) elected, 264. 

Marten (C, R.) on the meteorology of 
SoutUand, New Zealand, in 1871, 120, 
124. 

on the meteorology of New Zea- 
land in 1872, 265. 

Maury (M. F.), obituary notice of, 256. 

Maximum and minimum thermometers, 
what is the best construction of P, 224. 

Mean results, division of the year for 
the calculation of, 229, 234. 

Meldrum (C.) on a periodicity in the 
frequency of cyclones in the Indian 
Ocean south of the equator, 130. 

on a supposed periodicity of the 

rainfall, 130.' 

Merrifield (J.) elected, 123. 
Meteorological Office, reports from, 84, 

260. 
Meteorology, hints on sanitiury, 129. 

of Southland, New Zealand, in 

1871. 120, 124. 

01 the part of the Atlantic lying 



N. of 30° N. for the eleven days end- 
ing Feb. 8, 1870, discussion oL 125. 
of New Zealand in 1872, 265. 



Meteors, observations of the August, in 
1871, 33. • 
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Murray (A. K) elected, 222. 

Nftsh (W. C.)« notes upon the aurora 

borealiB of Nov. 10, 1871, 89. 
Natal rainfall, note concerning, 95. 
, heavy rainfiaLll at, on March 4, 

1873, 266. 
Nelson (R J.) elected, 123. 
Newton (F.) elected, 50. 
Nicol (J.) elected, 173. 
Norwich Meteorological Society, report 

from, 88. 
Notes and correspondence, 95, 109, 125, 

176, 239. 
Nunes (F.), obituary notice of, 255. 

Observations, can uniform times of ob- 
servation be introduced for the nor- 
mal ?, 228, 23a 

Observatories, accounts of proceedings 
of, 84, 260. 

Officers and Council, 81, 238. 

Oxford, reports from the Raddiffe Ob- 
servatory, 87, 262. 

Periodicity in the frequency of cy- 
clones in the Indian Ocean, 130. 

of the rain£ftU, supposed, 130. 

Persian Gulf, storms in the, on Nov. 1 
and 2, 1869, 117, 123. 

Plummer, J. J., on some results of tem- 
perature observations at Durham, 
241 264. 

" Pocky " cloud, 154, 198. 

Presents, lists of, 89, 115, 135, 178, 207. 

President's addresses, 70, 217. 

Proceedings at the meetings of the 
Society, 92, 123, 170, 219, 264. 

Radiation, solar, 137, 170. 

, , what instruments should 

be employed for determining the in- 
tensity of ?, 226. 

Rain, air and, 110. 

Rainbow, notes on a double, observed 
at Kirkwall, 237. 

Rainfall, note concerning Natal, 95. 

investigations, reports upon Bri- 
tish, 88, 263. 

, proportion between evaporation 

and, 112. 

, on a supposed periodicity of the, 

130. 

maxima in Great Britain and Ire- 
land between the years 1848 and 
1872, distribution o^ 266. 

at Natal on March 4, 1878, heavy. 



266. 
Rain-gau^, description of an electrical 

self-registering, 157, 173. 
— — , anropoeea new form of, ^ the At- 

mospueometer," 222. 
level and tester, note on a circular, 

222. 
Regnault, A., on Hygrometry, 112. 



Reports of the Council, 74. 250. 
Reye (Prof.) on storms. 111. 
Rickett (J.) elected, 219. 
Rundell (W. W.) elected, 264. 

Sanitary meteorology, 129. 

Scott (K. H.) on the deep-sea thermo- 
meters prepared under Admiral fltz- 
Roy's superintendence, 49. 

, note on the new form of cloud de- 
scribed by M. Poey in * Nature * for 
October 19, 1871, ^. 

, notes on tiie thunderstorms re- 

Sorted to the Meteorological Office 
uringthe six years 1866-^1, 59. 
on some results of weather tele- 
graphy, 181, 219. 
, notes on a double rainbow ob- 
served at Kirkwall, 237. 

on the climate of Vancouver Is- 



land, 206. 

and W. Gblloway, notes on the 

connexion between comery explosionfi 
and weather in 1871. 246, 266. 

Sea breezes, land and, 203, 208, 236. 
Sholl (R. J.), account of the hurricane 

which passed over the Nichol-Bay 

district of Western Australia on 

Mareh 20, 1872, 155. 
Slate (A,) elected, 219. 
Slate (D.), obituary notice of, 256. 
Smith (R. Angus), air and rain, 110. 
Solar radiation, 137, 170. 
•, what instruments should be 

ployed for determining the intensity 

of?, 226. 
Southern hemisphere, distribution of 

heat over the, 113. 
Southland, meteorology of, in 1871, 120. 

124. 
Stonyhurst, reports from the College 

Observatory, 87, 263. 
Storm of August 21-23, 1868, character 

of, 168, 175, 
Storms, 111. 

experienced by the submarine 

cable expedition in the Persian Gulf 
on November 1 and 2, 1869, 117, 
123. 

Stow (Rev. F. W.) on large and small 
anemometers, 41. 

on solar radiation, 137, 170. 

on temperature in sun and shade, 

146, 172. 

, description of an electrical self- 
registering anemometer and rain- 
gauffe, 157, 173. 

^— , land and sea breezes, 208, 236. 

Telegraohy, on some results of weather, 

Temperature of the earth at great 
depths, reports upon, 88, 264. 

of hiU and vafiey, 99. 

in sun and shade, 146, 172. 
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Temperature obserratioiiB at Durham, 
some results of, 241, 264. 

Thermometers, deep-sea, 49. 

> what is the Dest construction of 

maximum and minimum, 224. 

Thunderstorms reported to the Meteoro- 
logical Office during the six years 
1M6-7I, 59. 

Tide-gauge, self-registerinff, 122. 

Toynbee (Cfapt. H.) elected, 41. 

, description of charts of the me- 
teorological data collected in the 10° 
square of the Atlantic which lies be- 
tween the Equator and 10° N. and 
20P and 30° W., 92. 

discussion of the meteoroloflry of 



the part of the AUantic lying N. of 
;Uy N. for the eleven days ending 
February 8, 1870, 126. 

on the Madras cyclone of May 2, 

1872, 1(30, 174. 

Trade-winds, tropical rains, and sub- 
tropical zone, il4. 

Tripe (J. W.), Presidential addresses, 
TO, 217. 

Turner (M.) elected, 123. 

Turtle (L.) elected, 219. 

Uniform times of observation ^ 228, 233. 



Valley, temperatoie of hill and, 90. 
Vancouver Island, climate of, SN96L 
Velocity of the wind and atmospheric 
pressure, relation between, 126. 

Watson (Capt. T. 0.) on the character 
of the storm of August 21-23, 1868, 
over the British Istes, 168, 176. 

Weather telegraphy, some results of, 
181, 219. 

, notes on the connexion 

between colUeiy explosions and, 244), 
266. 

Whitehouse (E. 0. W.) on a new hygro- 
meter, 63. 

Wilson (J. M.) elected, 123. 

W^ind at the Royal Observatory, Qreen- 
wich, in the ten ^ears ending De- 
cember 1870, direction of the, I. 

and atmospheric pressure, relation 

between the velocit/of the, 126. 

Winds prevailing in Western Europe, 
laws of^ 109. 

of Northern Asia, 113. 

Woodd (C. H. L.) elected, 92. 

Zanzibar, climate of, 128. 
Zi-Ka-Wei, meteorological observations 
at, 266. 
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